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PRESCRIPTION 

FOR 

WEIGHT 

CONTROL... 

Voi'Shar wei^t/master hex nuts combine a 
considerable saving in weight together with 
a carefully engineered design that meets 
the needs of a wide range of industry 
requirements. 

Well-known Voi-Shan superior quality con- 
trol and production methods assure a con- 
sistent high reliability and effectiveness 
wherever weighl/master is specified. Excess 
metal has been removed without toss of full 
performance. 


weight/master 



hex nuts 


Now in quanti^ production, in sizes 4-40 
through %-24, the weight/master hex nut 
is unequalled as a successful answer to 
weight control problems. The chart shows 
welght/master hex nuts and proposed MS 
part numbers. NAS part numbers will be 
announced shortly. 



VOISHAN 


VOI-SHAN MANUFACTURING COMPANY 

8463 Higuera Street. Culver Ci^. California 


Pardon our pride-bul we're celebrating 
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Other Famous "Firsts" by Goodyear Aviation Produeta 

FIRST low-pressure pneumailc airplane llre-Ihe AIrwhosl. 

FIRST Prahe designed speclhcelly fpr aircrelt. 

FIRST luily aulpmatic system of Ice detection end ice elimi. 
netlon ipr elrcrell. 

FIRST tubeless tires specihed for commercial airliners. 

FIRST successful sali-sceling fuel tenH. 

FIRST complete fine of nylon cord fires for hlgn.speed aircraft. 

—and the best Is yet to cornel 


OYNAMOMETER'-capeOle ot speeds 1o MO mpn-wli 
Ouallfy tires for lha hlgnast.perlormence elrcrett of the fore 
seeable future. 


* WEW FABRIC REINFORdEP TIRI 

Goodyear Is now qualified to retread 
lire specifications. 

* HEW PURABONO BALANCIH6 at 




THC ABILITY TO ANTICIPATE Ihe ever-clianging neats ol 

yean of evlallon acA/evamenf. Now-as the Industry shifts to jef 
power- Boodyear stands ready to meal the ehatienge ot longer 
ground distances, faster landings, higher loads. We're anticipating 
these needs now— developing still mors Qoedyear'‘Hnts" for 


AVIATION PRODUCTS BY 

good/Vear 






Doorway to space With man's mefol messengers orbiting beyond the moon, 
man himself cannot be far behind. His thin-skinned carrier will contain myriad ports ond 
assemblies, each with watch-like precision less tolerant of error than anything before, 

Ex-Cell-O's corporate fomily specializes in this kind of accuracy. For more than 35 yeors Ex-Cell-O 
has contributed pioneering ideas, precise parts and assemblies — first to the aircraft industry 
and now the scoring rocket ond missile field. If your program is on the threshold of the Doorway 
to Spoce, Ex-Cell-O design, development, ond manufacturing may provide the key to the pre- 
cision needed on the other side of the moon. 
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AVIATION CALENDAR 


June 16-19— National Summer M«:tin|, In- 
stitute of the .\cronantical Scie-nccs, .\ni. 
bn<.sador liott'l, Los Angeles. Calif, 
fime 17— Kastern Nfceting. Sinsaval and 
Miglit I'iijiiipmcnt .\ssii,, V'losd Bennett 
Nasal ,\it Station, BmcikUn, N. Y. 
lime 18-20— lith .Annual Meeting, Institute 
of Nas'igatinn. U. S. Merchant Marine 
.\cadcnn. Kings Point, L. 1„ N. Y. 

|unc 22-26— Snminer-Pacific General Meet- 
ing and .\ir Transportation Conference. 
.Amcriean Institute nl Klectrical Engineers. 
Seattle. \\*ash. 

fiinc 23-2S— 12rd Meeting. -Aviation Dis- 
Irihntors and ManiifactnaTs .Assn.. St 
Erancis 1 lotel. San Francisco, Calif- 
|uae 2‘t-26— Second National Svinposinm, 
Nuclear Industrs nisadon. Imtrumcnt 
Socieh' of America, Idaho Falls. Idaho. 
|nne 29-Jiily 1— Third -National Convention 
on Militarv Klectrcmics. Shetaton-Park 
Hotel, Washington, D. C. Sponsor: In- 
stitute of Radio Engineers' Professional 
Croup on Militarv Electronics. 

June 29-|iilv 3— Summer Seminar on Plav 
tics-Its Mechanical Properties, Design 
and .Applications. Pennsylvania State Uni- 
versitv. Ifniversitv Park. Pa. 
lulv I-IO— U. S. National Snaring Competi- 
tion. Hanis Hill. Flniira, N. Y. 

July 4-8— All-Woman Transcontinental .Air 
Race from Lawrence. Mass., to Spokane, 
Wash. For infonnalion; .AII-AA'oman 
Transconlinental .Air Race, Inc.. 2611 
Hast Spring St.. Long Reach 6, Calif. 

|ulv 16-i7— 'tliird biennial joint meeting. 
Radio Technical Commission for .Aero- 
nautics and Los -Angeles Section of the 
Institute of Radio Engineers. .Amlriseidor 
Hotel. I.os -Angeles, wlif. 

July 28-29— Qiiatterh Regional Meeting, 
-Assn, of Local 'T'ransport .Airlines, AA'esl- 
ward Hotel. .Anchorage. -Alaska. 

Inly 50-31— Qiiatterh Regional Meeting, 
(Coiitiiiiicd orr page 6) 




FAIRCHILD’S NEW 1 INCH 
PRESSURE TRANSDUCER 


...as small as a bumble bee, but can take shock, aceclcrelion and 
vibration like no other pressure transducer its size, it was designed 
specifically for airborne insirumcnlarion to meet the most stringent 
enviroiimenlal requiremems. Output signal resolution is less than 0.25% 
with single or dual svirc wound potentiometer pick-off. 


The excellent performance under cnvironmemal conditions is due 
to an improved "H" bar linkage between the diaphragm push rod and 
the potentiometer wiper arm which permits the moveable pans to be 
statically and dyaamically in balance under various vibrations and 
accelerations. 

Fairchild's line of Pressure 
Transducers include bourdon tube 
and cac^ular diaphragm types for 
measuring pressures from 1 to 

10.000 pst. absolute, gauge, or dif- 
ferentlai. Standard units have pot 
pick-offs; a.c. type pick-oSs avail- 
able on special order. 



SrECiriCATIONS AND CHAXACTRISnCS 



For more In/ormalion write Fairchild Conrroli Corporation, Dept. 23Y. 


COMPONENTS DIVISION 


22S Put Aonix 6111 E. WAihinglon 8M. 
Hicksvilie, L a.y, tos Angeles, CjI 
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what can you do with this versatile 


FLUID HANDLING HARDWARE? 



QUICK DISCONNECT Model QD-2 


For rnercury*coolad nuclear powrer planfs 
or convenrionol systems. Con be modtfled 

ronge of fluids, gases or liquid metals. 


• “Push-tO'leck", “puli-te- 

• Both halves self>seoling 

• Can't disconnect during 
flew operations 

• Proof pressure — 300 psi. 

• Sizes: Vi" to 6" I.D. 




• Lightweight 

• Eos/ to install 

• No power rec^uirements 

e No complex hidden linkages 



e Highly>efflcient where 
fluid levels change 


FME CATALOG . . . siinply request on your tetter- 
head. Illustrates complete facilities for develop- 
ment and manufacture of systems and components 
for fluid transfer, airborne suspension, nucloar 
and other eppllcotlons. Includes details on 
line of military and Industry approved products. 





AVIATION CALENDAR 


(Continued from page 5) 

Assn, of Local Traiispart .Airliiure, Lair 
banks, .Alaska. 

July 30-31— Sbcth Annual Symposium on 
Couipiifots and Data Processing. Densti 
Rcscarcli Institute, Stanlq' Hold, F.stcs 
Park. Colo. 

Aug. +5-Sccond .Annual Western Regional 
Meeting, .American .Astrouiutical Socictv, 
.Ambassador Hotel, Los .Anides, Calif. 

Aug. 5-7— William Frederick Durand Cen 
teniiial Conference on the problems of 
liypcrsonic and space flight, Stanford Uni- 
versity, Stanford, Calif. 

Aug. 17— first National Llltrasonics Sympo- 
sium, Institute of Radio Engineers' Pro- 
fessional Group on Ultrasonics Engineer- 
mg, Stanford University, Stanford, Calif. 

Aug. 18-21— Western Electronic Show & 
ConseiUion, Institute of Radio Engineers, 
Cow Palace, San Francisco, Calif. 

Aug. 24-26— Gas Dynamics Svniposinni, 
-American Rocket Society, Nortlnvcslcrn 
linivx-tsily, F.vanston, 111. 

Aug- 24-2fv— Institute of the .Aeronautical 
Sciences' National Specialists Meeting, a 
SMnposiuni on anti-subniarme warmre, 
(classified). San Diego, Calif. 

Aug. 27-28— International Commonwealth 
Spaceflight Syiiipusiinn, Church House, 
AA'cstmiiistcr. London. England. 

Aug. 31-Scpt. 5— loth -Annual Congress, 
Intcinalioiial -Astronaiitical Federation, 
Church House. Westminster, London. 

Sept. 1-2— Conference on physical chemis- 
try in aciodynamic and space flight. Uni- 
versity of Pennsylvania, Philadelphia, Pa. 
Sponsors: .Ait Force Office of Scientific 
Research and General Electric Co.’s Mis- 
sile and Space A'ehicic Dept. 

Sept. 2-4—1939 Cryogenic Engineering Con- 
fcTcncc, Unis-creilv of California, Berke- 
ley, Calif. 

Sept. 3-6- National Convention and .Aero- 
space Panorama, Air Force .Assn., Exhibi- 
tion Hall, Miami Beach, Kla. 

Sept. 7-13-1959 Fambotough Flying Dis- 
play and Exhibition, Society of British 
.Aitcralt ConstructOTs, I'amborough, Eng. 

Sejit. 9-11— Sixth Midwestern Conference 
on nuid and Solid Mechanics, Unis'er- 
sity of Texas, Austin, Tex. Sponsors: 
AFOSR/Ditectoratc of Aeronautical Sci- 
ences; Office of Nasal Research; National 
Science Foundation. Dr. M. !- Thompson, 
Cliaimian, Departmemt of .Aeroiiaufical 
I'litgineerjng, Ihiiix'tsjtv of Texas. 

Sept. 23-24— Engine and Operations Sympo- 
sium, Airaork Coip., .Millville, N. \. 

Sept. 24-25-Solid Propellants Conference, 
.American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Sept. 28-30—1959 National Symposium on 
Telemetering, Civic -Auditorium and 
W'hifcomh Hotel. San Francisco, Calif. 
Sponsor; Institute of Radio Eiigiiiexus' 
Professional Group on Space F.lectronics 
& 'Telemetry. 

Oct. 5-10— National .Aeronautic Meeting, 
Society of .Automotive Engineers, the 
Ambassador, Los .Angeles, C^lif. 

Oct. 6-8— 12th Annual Meeting, ix'ational 
Business Aircraft .Assn., Hotel Learning- 
ton, Minneapolis, Minn. 

Oct. 12-16— 15th General Convention of 
the International Air Transport A.ssn.. 
Tokyo, Japan. 
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, . at -425° F 


Hydromalics Ft-O-BAL-l- valves 


Hydromalics makes them oil , . . missile borne end ground 
supporti These motor-operated FLO'BALL valves offer the 
optimum combination of 100% flow efficiency, perfect 
sealing, positive on-off and high speed response as fast 
as 200 millisec. 

For airborne applications, these valves offer extreme 
compoctness and light weight. In sizes from ’A ' to 1 ", for 
pressures up to 4,000 psi, and temperatures to —425° F. 


For ground support, motor-operated FLO*BALL 
valves up to 8' afford great system simplification 
and throttling ability ... for temperatures as low as 
—425° F ond pressures up to 3,000 psi. 

Write for complete information on Hydromotics 
FLO'BALL valves . . . motor, pressure, or manually 
actuated ... for high pressure, cryogenic, and cor« 
rosive applications. 


Hyd rom at ics, Inc. 

LIVINGSTON. N. J. • WYMAN 2-4900 J LOS ANGELES, CAL. • DIAMOND 6-6900 






THROUGH GENERAL ELECTRIC PROGRESS IN SPACE TECHNOLOGY . . . 

USAF Gets Dramatic 




Film from Outer Space 






jin 











jS|Hb 



General Electric Missile and Space Vehicle Department Equipment 
on USAF Thor Missile Makes Possible Pictures of Earth 
Never Before Achieved, Successful Camera Recovery from Ocean 







RELIABILITY 


As the navigator relies on the 
North Star — so aircraft and 
missile guidonce systems depend 
on reliability oF components. 

MRC Super-Precision Instrument 
Bearings offer the highest degree 
of accuracy and performance. 


MARLIN-ROCKWELl CORPORATION Jornestown, New York 



STRUCTURAL EFFICIENCY 
GREATER PERFORMANCE 


CONTRIBUTES TO 


The airframe of ihe Boniarc reflects a successful 
solution to structural and fastening design problems 
typical to high performance missiles ;md aircraft. 
The airframe combines high strength with high 
temperature resistance, without adding unnecessary 
weight which could efTcci performance. 



Three different fastener problems in the Bomarc 
are solved by stainless steel Hi-Shear fasteners. 
Hi-Shear Rivets are used in structure subjected to 
engine and rocket boost heal . . . Hi-Torque Bolts 
fasten removable panels and the nose section where 
heat, surface smoothness and ease of removal arc 
factors. Blind Nuts eliminate hole/nut coordination 
problems in congested areas. 

Continuing fastener environmental studies are be- 
ing conducted at the Hi-Shear Test and Research 
Laboratories In a variety of strength and tempera- 
ture resistant material combinations for advanced 
structural requirements. 










Philco Ground-Space Communications System 
commands and tracks DISCOVERER satellite 



The Phiico-Jesigned and equipped system ob- In the wonder-wotld of advanced electronics, look 

serves and commands Discoverer through a serie.s of to the leader. Look ahead . . . and you'll choose Pliiico ! 

PHILCQ 

GOVERNMENT AND INDUSTRIAL DIVISION 

WESTERN DEVELOPMENT LABORATORIES 

PHILADELPHIA, PENNSYLVANIA PALO ALTO, CALIfORNIA 
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all-weather radar finds \ 


the calm corridor 


HUGHES PRODUCTS 


HUGHES F 




namr Co/pi, wu dcslgaed o io«t OidoMCt Corps itqoictmtn.s hr > mi.siK msinreoaoct sheltsf. 

NEW STRUCTURE 

to guard our nation's defenses 

BIRDAIR STRUCTURES, INC. 



RE-ENTRY 

SHIELDS 



WYMAN-GORDON IS FORGING RE-ENTRY SHIELDS 



FORGING 


OTV 







A SALUTE TO THE WORLD’S LARGEST HELICOPTER OPERATION 

A flight line of almost 180 helicoplers. . . that’s Camp Walters. Texas, where US. Army Aviation end rts civilian 
contract operator. Southern Airways, team up to graduate as many as UK trained helicopter pilots each month. 
The sire of the Army Primary Helicopter School isn't the whole story by any means. Camp Waiters' efficient 
military-civilian management has achieved an unmatched safety record, and a maintenance hour to flight hour 
rath on their 100% Hiller fleet that is one-haif that of the military average. It proves, too, that a Hiller 
H-23 Is as rugged as It looks. 



1 




A candle in a dark room? 

Transverse and/or Visible electro- 
magnetic waves? 

A universal constant? 

How many wave lengths in a photon? 
Is light affected by gravity? 

A full appreciation of light and all 
its phenomena is essential to the 

opmen t of a photo-voltaic oonveraion 

syetem to convert light ener'*gy to 
electrical energy . 



Energy conversion is our bu 



LiSONf 
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9. IndiE 



ms, 3 1 design and build the tinest precision 
d tools, 4 ) meet the most exacting standards 
itablished for air-frame manufacture. 

JLT - gleaming pods that enclose ready-to-go 
vcr for Douglas’ superb DC-8 Jetliner and 


>ped to meet the challenges of 
of DC-8 pods and pylons. For 
Ryan has produced air-frame 
s for Douglas planes. Ryan is 
ssociation and the confidence 
placed in Ryan products and 
ir performance. 


RYAN BUILDS BETTER 


Aviation Week 

intiuJiag Spocc Tcchno/ogy 




“-r-i 

Goniress Raps Industry Contract Costs 26 


Locals' Equity Finatieing Looms as Issue 36 

SPACE TECHN0106Y AIR TRANSPORT 

_ 

: 



It II 







3.000 ft. o^'Ct F.<^l^a,d5^ -\FB. Calif. ^CQUip^pny’! chief tL pilot, famK b! 




sir="-5“S 

77,157 eopiet of this i»ue printed 
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Quadradar provides 
rapid accurate aititude of aii 
aircraft in terminal area! 


Provides greater safety through rapid coverage of all 
runways from one location 

(iilfillan Quadradar pruvidrs rapid, accurate altitude, azimuth 
and range information on any aircraft, up to 50,000 feel, Quadradar 
l>rovidcs further safety with rapid coverage of all runways from 
line location. 

With Quadradar, pilots are informed of other aircraft in the 
terminal area, reducing collision hazards. Aircraft are landed from 
either direction of runways without relocating equipment, 
Quadradar provides terminal area surveillance, final approach, 
height-finding and airfield surface information. It is compatible 
with present systems to make for greater safety in final approach, 
,iir tralfic cuiurol and high-performance climb-outs. 



SEVEN CILFI1.LAN PLANTS IN SOUTHERN 
CALIFORNIA / HEADQUARTERS: 1815 VENICE 
BOULEVARD, LOS ANCELES, CALIFORNIA 


6ILFILLAH QUADRADAR IS NOW IN OPERATION BY THE U.S. ARMY, USAF, U.S. NAVY. U.S. MARINE CORPS, ROYAL CANADIAN AF, 
ROYAL DANISH AF, FRENCH AF, ARGENTINE NAVY, GERMAN AF, ITALIAN AF, FINNISH AF, YUGOSLAV AF, ISRAELI AF, IRISH CAA, ROYAL 
AUSTRALIAN AF, FRENCH CAA, AUSTRIAN CAA, BOEING AIRPLANE CO„ AND NORTHWEST AIRLINES. LOCKHEED, DOUGLAS, CONVAIR, 
NORTH AMERICAN AND HUGHES AIRCRAFT COMPANIES HAVE A JOINT OPERATION USING QUADRADAR AT PALMDALE FLIGHT TEST 
CENTER. OTHER INSTALLATIONS INCLUDE MOFFETT NAS, AND AT THE SOUTH POLE. 


EDITORIAL 
Jet Era Problems 


(Operational problcnis the airiiiiits and their pilots can 
expect to face as they move deeper into the (Ct era — and 
ho»- they imisf he overcome — were recently outlined by 
Maj. Gen. Joseph D. Caldara, Air Force director of flight 
safely research, based upon the broad base of knowledge and 
experience USAF ha.s gained thus far. Because of its signifi- 
cance to the airlines, and to flic an'afion industry as a whole, 
•Aviation W'eek Is reprinting below major extracts of the 
speech made at a Washington meeting of flic Aviafion 
Writers Assn.) 

. . . Likely problem areas by phase of flight for civil 
flight, 3$ based on Air Force experience during 1958. 
can be presented. 

Tliis brings me to tlic jingle . . . “it’s what’s up 
front tliat counts.” Accident inducing factors are mote 
critical in jet aircraft as pilots enter this area of flight. 
In tlie Air Force, the first 200 lir. of jet time comprise 
the most dangerous area for transitioning pilots. Our 
records show that 60% of our jet bomber accidents in- 
\olvc pilots with less tlian 200 In. of jet experience. 
One notable conclusion from studies on tlie subject is 
tliat tliouands of liours of conventional flying time do 
not necessarily enhance the qualifications of a pilot as- 
signed to 01 a jet. 

Preflight planning or briefing is a big item in jet 
operations. In addition to the old-fashioned items, some 
additional weather phenomeiu are covered. These in- 
clude height of the troi»|3ause. temperature departure 
from standard, liigh altitude turbulence and jet streams, 
Surface weatlicr conditions— ceiling, visibility, tempera- 
ture, pressure and winds— ate most thorouglily covered. 
T'lierc is no time to waste at the end of the ride— because 
there is no fuel. 

As it lias always been in tlie past, the takeoff represents 
a I'cry critical portion of tlie flight. The use of accelera- 
tion checkpoints during take off roll, inaxinuini refusal 
speeds and distance as well as unstick or lift off speed is 
of extreme importance. Billboard tipc markers at 1,000 
ft. iiitenals along the runway are absolutely inadequate, 
altliougli they are the only means to assist the pilot at 
this time. Some sort of takeoff monitor is a must if 
we wish to aioid a catastrophic abort. The best proof 
of this is the fact tliat B-47 aborted takeoff accidents arc 
consistently lOO'/l fatal- . . . 

One serious problem in the phase is anticipating when 
traffic clearance will be rccefi-ed in sufficient time to 
start engines and takeoff. Engine ground operating time 
at idle rpm. costs a KC-135 approximately IS gal. of fuel 
per minute. For your information, a KC-155 grossing 
260,000 lb. at takeoff requires about 2.000 lb. of fuel to 
complete takeoff roll ancl accelerate to climb speed. . . . 

X'ariables in temperature, terrain and pressure altitude, 
(jliis certain inherent cliaracteristies of the jet engine, ate 
of vital importance to accurate pcrfomiance planning for 
jet transports. Engine operating conditions which be- 
fore could be generalized, now must be specific. 

The biggest licadlinc makers in aviation todav are 
midair collisions. Although flying is safer than ever 
todai- and wc can prove it, wliether we measure our 
safety ill airline miles or in Inindreds of thousands of 
hours successfully flown, public opinion is formed by 


every accident we liaie— particularly dramatic ones like 
midair collisions. - . . 

Midair collisions represent onl\’ 3i% of all major 
accidents in the Air Force. I don't mean for one second 
to minimize the importance of midair collisions. I want 
only to impress upon you the disproportionate effect 
this type of accident sometimes has on the public mind 
in terms of the over-all safety picture. 

Tlie reason most midair collisions ever occur is because 
the days of "see and be seen” flying arc gone, and I'm 
glad to say, we in the Directorate of Flight Safety Re- 
search recognized this problem long before the famous 
Grand Canyon and Pacoima School disasters. In fact, 
we first expressed tlie need for an anti-collision dei’icc in 
aircraft cockpits over five years ago, and both of these 
accidents could have been prevented had such a device 
been in existencc. 

Aside from traffic control, there ate two factors at 
work to make a collision possible, and these ate tw'o 
factors wliidi every jet pilot— military and cQjnmcicial 
alike— must know and respect. First, the almost fantastic 
rate of head-on closing speed in high performance air- 
craft and, second, the built-in limitations of man whose 
reactions are appallingly slow when pitted against tlic 
rapidity of events that can occur during high speed 
flight. . . - 

- - - One of the most important decisions tlie jet 
pilots make is when to let down. Fuel consumption 
by a jet engine increases astronomically as altitude de- 
creases. Premature descents to low altitude or holding 
at low altitude imposes a severe penalty. After a long 
over-water or transcontinental flight, jet aircraft cannot 
descend to make a couple of passes at a field and tlicn 
climb back to altitude and proceed to an alternate. 
The pilot must liave timely and accurate present and 
forecast terminal weather conditions prior to his arrival 
at his destination, early enough so that he can safely con- 
tinue or divert as the case may be. . . . 

A recent study showed the Air Force experienced 255 
major undershoot accidents wTiich were not preceded 
by any emergency. Of this nature, 195 imoh’ed jets. 
All except four of the 235 undershoots occurred under 
contact conditions, and all except 15 occuned with visi- 
bility greater than tliree miles. . . . 

The primary reason for a short landing is poor air- 
speed control on final approacli, excessi\’c rate of descent 
or late flarcoiit for landing. Tlie real trick here being 
tlic difference between jet thrust and propeller horse- 
power. Part of the problem here is the time it takes to 
accelerate a jet engine from idle to higli rpm. and the 
fact that most of our thrust increase takes place in the 
last few per cent of rpm. One modem engine gets a 
40% increase in thrust in the last 7% of engine rpm. 
increase. . . . 

It is my firm belief that equipment now under tests 
can contribute materially to the safety of military and 
civilian jet operations. I strongly urge that wc avoid a 
continuation of paralysis through analysis. Get this 
new equipment and in so doing guarantee to eiery pas- 
senger on ciiil airlines that tlie best and only the best 
is-what’s lip frontUl 



new 



EDISON 

oil pressure 

indicating system 
withstands vibration 
to 2000 cps at 20g's 



Designed for use on all new jet engines, the new Edison oil pressure indicating system 
consists of two components — a transmitter and panel indicator. Because the Model 313 
cransmiiccr can withstand vibration to 2000 cps, it may be mounted directly on these 
engines without shock mountings. As a result, it offers greater reliability, accuracy 
and speed of response. 

Ordinary transmitters must be mounted off the engine and then connected by hose 
or tubing to engine pressure source. In sub-zero temperatures oil in hose can thickeo 
and false or delayed pressure indications may result. 

The new Model 3 IS transmitter is 50% smaller and 50% lighter ( 1.0 lb.) than the 
model 218 developed by Edison in 195S. It will meet requirements of new speciheation 
MlL-T-26638. 

Its simplified clectro-mechanical design makes installation and maintenance easy. 
Friciionless ttansmiiter has only one moving pact and maintains its accuracy in 
temperatures to 232 G 

For additional information write for piibUcation 3049. 


Thomas A. Edison Industries 

INSTRUMENT DIVISION 

47 LAKESIDE AVENUE, WEST ORAN6E, N. J. 

COISON EaSINCERIKe OFPICES ARE LOCATED tW: CHICADO. DALLAS: DATrON, LOS AVSELES 
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WHO'S WHERE 


In the Front Office 

flarold E. Cray and 35‘ilbur L. Morrisun, 
directors, Han .\iiiLTicaii World Airways, 
lue. Mr, Cray is executive vice president 
of the company's .Atlantic nivisioii; Mr. 
Morrison is executive vice president of the 
Latin .American Oisision. 

Robert E. .Achenbaeli. a director. Eliglit 
Support, liie., Mctuclicn, N. J. .Mr. .Achcii- 
baeh is vice president-eiigiiicLTing and pro- 
duction, 

llaiold S. Gcneen succeeds Edmond H. 
Lcavey, retiring, os president and chief ex- 
ecutive officcT of liiteniational Telephone 
and Telegraph Cotp., New York City, N. Y. 

William A, Roth, executive vice presi- 
dent. Space Corp.. I5allas, Tex. 

Geo^c A. Spatci, an c.xeeutivc vice prcsi- 
dent, .American .Airlines, Inc. Mr. Spater 
will serve as the airline's general counsel. 

Newton V. Turney, a vice president, 
United Research Corn., Menlo Park, Calif., 
a subsidiary of United .Aircraft Cotp. 

George T. Seharffenbc^ct, a vice presi- 
dent, Litton Industries. luc.. Beverly ilills, 
Calif., and president of Westrex Corp., 
Port Washington, N. Y., a Litton division. 

John A. Ceilings, assistant to the presi- 
dent, United Aircraft Corp., East Hartford, 

The federal .Aviation -Agency. Washing- 
ton, D. C„ has established a Collision Pre- 
vention .Advisory Croup and made the fol* 
lowing appointments: Robert M. Buck, 
cliaimian, and I’liilip J. La Rochelle, re- 
eordcr. Military and civil members arc: 
W. Carv Robiiison, Department of the 
■Alim; James M. Brcarley, Depattmeut of 
the Navy; Capt. Charles T. Howard, De- 
partment of the .Air Kotce; A'ictor J. Kay ne, 
Aircraft Oaners aud Pilots .Assn.; Frank C. 
White, .Air Transport .Assn.; William K. 
Lawton, National Business .Aitcraft .Assn. 


Honors and Elections 

Brig. Ccn. Harold R. Harris (US.AF, ret.) 
has been elected ehaiiman of the board of 
governors and executive committee of Flight 
Safety Foundation. Inc., New Y'ork, N. Y. 
Harper Woodward has been elected chair- 
man of the Foundation's committee on 
finance and development. Newly elected 
dircetoTs of the Foundation are: -Ait Vice 
Marshal Sir Victor Tait (R.AI-', ret.); S. Paul 
Johnston, director of flic Institute of the 
.Aeronautical Sciences; Richard M. Jackson, 
an associates of Laurance S. Rockefeller. 

The Royal .Aeronautical Socictv of Great 
Britain has awarded Honorary Fellowships 
to: Prof. J. Ackerct, Professor of .Aerody- 
namics, tlidgenossischen 'I'cchnischcn Hoch- 
schulc; Sir William & Farrcn, technical di- 
rcclor, A. V. Roc S- Co. Ltd.; S. B. Gates, 
chief scicntiEc oEicer and consultant to the 
Director of the Royal .Aircraft Establisli- 
iiient. The Society awarded Honorary Com- 
panionships to: E. C. Bowyer, dinxitur and 
thief executive of the Society of British 
.Aircraft Constructors; Sir WitUam Hildrcd, 
director-general of the International -Air 
I'ransport .Assn. 

(Continued on page 111) 


INDUSTRY OBSERVER 

►.Ait Force Ballistic Missile Division will soon request industry proposals 
for tepcafct-fv|)e coiiiiininications satellite intended tor a 5,(i0b-nii. polar 
orbit. I’rogrum, sponsored by .Advaneed Rese-areh Projects .Agency, is 
expected to jKOvidc major inipto'emcnf in .Arctic communications for air 
defense and Strategic Air Command bombers (AW' April 27, p. 28). 

► Also watch for ARP A. to award a contract (or advanced work on a satellite 
interceptor to Radio Corp. of America's Missile Electronic & Controls 
Department, Burlington, Mass., within the neat future. Program is a con- 
tinuation of an earlier anti-satellite study funded by ARPA under USAF's 
Air Research fk Development Command sponsorship (AAV Nov. 3, 1958, 
p. 23). 

►Nose cone for Air l''orce’s Minuteman solid-propellant intercontinental 
ballistic missile will be long and slender and cot'crcd with an ablative 
material to combat high temperatures under present plans. This slender 
nose cone will reach its target at a much greater spieed than the blunt 
shapes now employed and will be less susceptible to countcrmcasutcs. 

► National Aeronautics and Space Administration is requesting funds for 
development of a new, low-cost sounding rocket, Fiscal 19ri0 sounding 
rocket program also includes funds for the design and development of 
sjiccial measuring instruments and the launching and reception of data 
from about lUO rockets. 

► Space I'rack program sponsored by the Adtanced Research Projects 
Agency under which Air Force will integrate existing space-object track- 
ing, eotnpufjtion and analysis facilities, will be expanded to develop the 
more sophistic.ited Space Track capabilities that will be required in the 
lale 1960s. Program, now identified as electronic support system 496-L, 
may get ujd to SIO million in I'iscal 1960 funds, about half of it provided 
by .ARP.A. Project office is located at the Air Force Cambridge Research 
Center, Mass. 

►Inability of the two comyianies to agree as to what constituted a fair 
exchange of stock is reportedly tire major reason for calling an end to 
merger discussions between Thiokol Chemical Corp, and Marqnardt Air- 
craft Co. (AAA' June 1, p. 37). Thiokol, however, is continuing merger 
discussions with a number of other firms, including a la^e chemical 
company. 

► Navy is changing to horizontally oriented copper chaff for use in its HASP 
high altitude sounding rocket for use in detennining wind direction. 
Copper chaff dropped from the nose cone of a Il.ASP can cover 10 times 
the area provided by the slower-falling, faster-dispersing aluminum chaff 

S iousiy used, according to the Naval Ordnance Laboratory. New chaff 
at an average speed of about 3,100 fpm. as compared with 450 fpm. 
for the standard aluminum foil chaff. 


► Soviets plan to install a long-term automatic tadio-mctcorological station 
on ib Arctic ice floe station designated Sevemyy Polyus-7, Station, estab- 
lished 23 months ago. has drifted to an area near the coast of Greenland. 

► Russian helicopter designer M. L. Mil, who built the large twin-turbine 
Mi-6, is studying the possibility of using turbine engines in the smaller 
i\li-l and Mi4- Mil estimates that a turbine engine could cut the Mi-l's 
weight by 660 lb. and sharply increase its payload, enabling it to carry 
as many as seven persons. He adds that a turbine-powered Mi-4 could 
accommodate IS passengers instead of 10 as at present. 

► .\ir Research and Dcveiojnncnt Command estimates that over 809fi of 
its research and development work is now performed bv oiit-of-honsc con- 
tracts. AV'ithin the U. S. ARDC now has approximately 6,400 research con- 
tracts with about 1.500 uiajor contractors. 
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Rcrcmly. a university researrh labaratoryf used LsNtiE 
single crystal sytithelU* ruby ( Al^O^i >s'ilh Cr.jO;[ arldilivet in 
B ihree-Irvel snlid stale Ma>er. The nifty crystal va« pluccd 
in the Maser's tuneil cavity and a iimgitelic field of 4200 gauss 
was applied. To bring clertrons from a ground state into a per- 
niissiiiie higher energy level, a piiiiiping frei|uency of 2 1 kMr 
was Used and the Maser amplified signals at 9.3 kMc. 

Linde supplies other crystals, including rutile, spinel, and 
sapphire. (ALO;,). Sapphire is used in infrared optical sys- 


fMnaer .dcfion in Aufiv, bv C. Makhov. C. Kikurhi, j. Lanihe. and 
R. W.Terhuno."Physirol'Revic».” \ol. 109, No. +. |i. 1399, Feb, 



teins, windows far higher power microwave tubes, spacers 
and supports in vacuum tiihes. radiation pipes. It hasslrenglh 
at elevated temperatures, melts at 2040°C„ is hard, inert, noii- 
porous, ami can he sealed to metals and glasses. Safiphire ia 
available in the shaitc of (Ionics, windows to 4|4 inches in 
diameler. rod- and special coiihguralions. 

For more information, write Cryslal Products Deparliiieni, 
Linde (iUMPVNV. Division of Union Cachide Corporation, 30 
East 42iid Street, New York 17, N. Y. 



24 


Washington Ronndnp 


President Raps industry 

Chafes of iiuliistry prcssiitc tin Ca|)itol Hill in tbo 
election of competing weapon systems li.ivt- i.iiscci the ire 
(if President EisentiovvcT. .Asked at his press conference 
list week if he had "spokem out nithet sliarply” to sev- 
er.il senators "about what you liavc tenned tlic munitions 
lobbv whicli you feel lias been bringing some pressure on 
some of the congrcssnien to tr\ to change your defense 
progr.iiii and plan.” tlic President replied: 

"Well, I don't know who has a riglit to carrv outside 
the Ai'hitc House any remarks I have been making, and 
to make tliose remarks pulilic property. Tliat is sup- 
posed to lie a little hit of a private place over tliere. al- 
thmigli maybe not always. 

T don't think I have used that word (iiiunitinns lobbvl 
... ill public. I do say this: I may hav e, but I am not 
saving I didn't, but I don’t believe 1 have. 

'T do sav this: But there is obviously poUtioil and 
financial considerations get into lliis atguinent, ratliet 
than merciv inililary ones, and that is produced vvliai 
people liavc to advertise very strongly about a irarticiilar 
thing companies do-obviously something besides the 
strict militan needs of tliis countrv arc becoming influ- 
enced decisions.'' 

Earlier, tlic President said he still favors the |)rodiiction 
and installation of Ixitli the .Air Eorcc-Bocing Biiniarc 
aK-a-dtfensc interceptor missile and the Army Nike Her- 
cules point-defense groimd-to-surfacc missile. 

He said. Iiovvcver, that an over-all review of the U.S. 
defense svstem Defense Sectehiry Neil McEltov should 
be eoin|)leted ''vv ifliin 10 davs certaiiib ' and that, "if this 
study sliovvs the need for some inodiScations, I am quite 
teadv to assist in making them.'' 

Development Lag? 

Watch for Eederal .Aviation Agency to admit sliortlv 
tliiit its important air traffic control data processing svs- 
tem developme'iit program at General Pteeisioii laibora- 
tory has fallen six months behind schedule. In addition, 
the ptogram is costing mote than twice as mncli as 
origmally plmned. due in part to additional features 
vvliidi F.A.A decided to add. Cost of the ovcmin has 
stripped I'.A.A of all Fiscal 1959 development funds. 
Dclav in deliven of the GPL program, liovvtvtr. is not 
t;)iccted to delay tests on the .Aiitoiiiatic Groimd-Air- 
Ground Comnmnicafion System (.AG.AGCS) being de- 
veloped by Radio Corp. of .Anicricii for F'.A.A. 


Communications Need 

Coiimiimicatioiis has hcconic an integral part of mod- 
ern weapon systems and an essential clement in the 
proper functioning of the command stnictiire that con- 
trols and launches these systems. Gen. Curtis K. LeMav 
told the .Aniicd I’orccs Cummunieatioiis and Electronics 
Assn, convention last week. The .Ait Force Vice 
Chief of Staff warned tliat "our communications arc con- 
linnally lagging behind the needs of our r.ipidb expanding 
opetational reqnircnvcnts." 

Gen. LeMay cited tlic following examples of urgentiv 
needed improvements: 

• Greater range and more channels from tropospheric 
scatter systems. 


• More reliability and security in cryptograpliic devices 
for voice, data and picture transmission. 

• Increased speed for rdcord-ty|ic comimmieations. "Our 
fclctvpe must operate at speeds of pa|es-pcr-miiiutc ratliei 
than words-pcr-minutc.” LcMav said. 

• Reliable world-wide voice communications capability. 
Geii. latMav sttid tlie communicatiuns satellite is 

"an encouraging possibility." 

He also noted tliat "other new ttansniission media 
show promise.” pos.sihiv a tcfctencc to the new “earth 
enrtent" technique first reported by Avi.vtion Week 
(May IS, p. 26). 


NASA Budget 

National Aeronautics and Space .Administration scored 
a much-sought victory in tlic Senate last week winning 
autliorbaition for the entire S-IS5,300,000 requested for 
NAS.A bv the Administration and tlie restoration of 
S4,T50.0Ci0 for con.vtruction of a central facility for devel- 
opment of high energy solid and liquid rocket propellants 
whicli had been nit bv tlie House (AA\' [une I. p. 30). 
Earlier, N.ASA Administrator T. Keitli Glciinaii had told 
a Senate subcommittee that the item could dclav by as 
unich as a year NASA's efforts to develop "mucli more 
higli enc^y propellants tlian any that wc are presently 
working with . . ." 


Defense Appointment 

John II. Rubcl, director of Airborne Svstems Labora- 
tories at Hughes Aircraft Co. and a pioneer in the devel- 
opment of new management concepts for large weapon 
system developments, is moving to Wasliiiigtou to take 
over the post of assistant Defense Department director 
of rescarcli and engineering under Dr. Herbert F. York. 
Rubcl. 39, joined Hughes in I9-J6 and will lake a leave 
of absence to accept tlie Defense post. 

CAB Reversal 

Airline sources ate wondering if tlic Civil .Aeronautics 
Board has come to Itclicve the cliclie, "don't believe 
every thing you read." even wlicn it includes C.AB docu- 
ments. Bewilderment arises from a 3-2 Board vote, 
last week absolving a I-'ronticr .Airlines' pilot from any 
i!egli|cnce when his Douglas DC-3 flew into a mountain 
peak hvo years ago but made a siicetssful emergency 
landing after losing nine feet of tin left wing. Tiic 
dcci.sioii also quashed an earlier ohjcctioii filed bv tlic 
Civil .Aeronautics Administration placing tlie blame on 
the pilot. 

Board members adinifted the confusion may liave 
arisen from tlicir own accident investigation report whicli 
literally found that the pilot had flown into instrument 
vve-ather and descended below a safe altitude in moim- 
tainmis terrain. C.AB pointed out that its liackiiig of an 
examiner's decision lifting am lilanie from tlie pilot re- 
sulted from CA.A's failure to prove tlie charges, llie 
mere fact that the Board mav have charged the cause 
of an accident to a pilot during an investigation, said 
C.AB, docs not me-.m there is sufficient c\ idcncc to punisli 
him. 

— AA'asliingloii staff 
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Congress Raps Industry Contract Costs 


House gronji cuts funds, tells services to lighten 
iiianugeinciit; Rep. Vinson scores ’overpricing.’ 

B\- Katherine Johnscii 

\\'a5liiii5ton— Powerful congressional leaders last wcclc tiimccl the spotlight 
on alleged o\er-priciiig in defease contracts hy aircraft and missile manufac- 
turers. I lens \ pressure is being brought to bear on the Defense Department 
to clamp dossil on its procurement practices, a inosc it conceded last sscch to 
l>c ‘■iirgcntls needed." 

House .\ppropriatioiis Committee already has made a I'i across-the-bnard 
cut ill .ill inilitars prociircincnt funds for Fiscal 1960 and has told the scrsiccs 
to absorb tlic cuts bs trimming contract costs. 


Genera! .\ce(iiiiiting Office presented 
.1 suiisiiiiirs (if H ,\ir ^'o^cc contracts it 
lias inscstigalcd user the p.ist year ssliich 
‘.liciss a Iota! ns cr-pricing of S lO million, 
i lie suiimiars dress iinmcriiatc reaction 
ttmn Rep. Carl Vinson (D.-Ga.l, chair- 
man of the limise .\rmcd Serv ices Coin- 
iiiittce. ssho declared that tlie ainonnt 
of 'fictitious oser-pricing” ssliicli lia.s 
not been uncosered bv G.\0’s spot in- 
sestigations "is frightening to contem- 
plate." 

V'inson emphasized that, since sirtu- 
•ills all aircraft and missile contracts are 
negotiated, the contractors' costs ate 
the important element. Contract costs 
account for ahmit 95'? of the total 
eoiiliact hill to the goserninciit; the 
profit .illossmicc. only about 

Ill negotiating costs. Vinson said, 
goseninicnt negotiators arc "at the 
mercy" of industry represenbatiscs ssith 
.1 long-time spcciali/ation in procure- 
ment and production. lie termed the 
Renegotiation Board a.s the govern- 
iiieiit’s "best and imly" possibiuly for 
recsiphiriog i^cessise costs. 

Sen. I>.nil Douglas (D.-ItU, a member 
of ,Seii.ite I'inaiice Coinmittcc. singled 
out iiiceiitisc-tspc contracts for special 
.ittentioii. He charged that they arc “an 

so tli.it a firm can obtain a profit on 
lilt reduction that is snbscqucntly made. 
X'inson .ilso said he sasv no adsantage in 
the incentise-ts|)c contract in bolding 
dossil costs to the goserninent. 

Rep. Kdssard Hebert (D.-Ia.l. chair- 
iniin of the I louse .\rined Sendees In- 
sestigatiiig Snbcomniittcc which heard 
G.\0's testimom. commented: "We arc 
grossing scry concerned ssith the large 
amount of inccntisc-tspc contracting or 
invniiuui contracting, if you want to 
c.ill it that, ssliicli is supposed to pro- 
duce more efSciciit and less costly pro- 
duction bs the magic of larger incentise 
]W\meiils. Ilowescr, we li.ise had some 
pretts sorry blotches on this image 
which has been built for ns." .\it I'orce 
is scheduled to appeiit iK'fote the 1 lebert 
Committee this week on the over-pric- 


Rohert Dcchcrt, general counsel for 
the Depattinent of Defense, told the 
Senate 1‘inancc Committee that the 
oscr-pricing disclosed by C.\0 shows 
that "business concerns deemed to be 
wliolls- legitimate base withheld infor- 

and that "we cannot rcls on the integ- 
rits’ and fair dealing of business con- 
a'ms.’’ lie said the Department is 
"sees svorried" oscr the situation. 

GAO Report 

Six of C.\0's 14 cascs-which ac- 
count for about S17 niillion of the 
oser-oricing-sscre reported to congres- 
sional committees onls last inonfli. 
Tlicsc most recent cases cited In C \0 
which spurred congressional conccni 
oser contract pricing arc: 

• McDonnell .Aircraft Corp. G.\0 
charges that estimates used by the corn- 
pans’ in negotiating a target price of 
S102 million for US.-\F F-IOIA aircraft 
contained estimated subcontract co.sts 
ssliicli McDonnell kiicsv were higher 
than it svas going to pas-. "McDonncl! 
did not furnish, and the -\ir I'orcc did 
not obtain and consider, the informa- 
tion on the losser subcontract prices, 
and, consequently, the target costs were 
c’xcessise by about S5.2 million . , 
C,-\0 has asked the ,\ir Force to take 

• Boeing .Airplane Co. In negotiating 
target costs of S72 million on a B-52 
contract with l),S.\F, Boeing used sub- 
contract costs which were higher than 
the prices Boeing alrcads had estab- 
lished with its suhcontr.ictors, G.-\0 re- 
ported. .As a result, G.AO said the tar- 
get costs ss’cre cxcessisc Iw fis million. 
.Again, it has asked the .Air Force to 
take action. 

• Lockheed .Aircraft Coqi. Subcontract 
costs for airframe components for 
C-l’OA transports. G.AO siiid. ss-ete 
os'sr-priced bs' S4.1 niillion. The agenev 
reported that on Mas- 1’, a week after 
G.AO submitted its findings to Con- 
gress. Lockheed agreed to a reduction of 
'•4.1 million in the target price. 


• General Precision Laboratory. G.AO 
told Congress that target prices totaling 
S22 million on tsvo contracts for radar 
ss’stcuis included oser-estiiiiates of 
<500.000 "hccuusi' of inadequate le- 
siess's by agency officials of the contrac- 

• Cessna Aircraft Co. Ihe actual costs 
realized bs Cessna on a Boeing sub- 
contract for B-52 sfaliilizct assemblies 
svas ’yOr less than the estimate cost of 
S4.6 million accepted bs' Booing, the 
ageiics- eliargeel. G.AO said tlie main 
reason for Cessna's oscr-calcuLition was 
that the coiiipam ss-.is new to this tspe 
of production "and was not in a po- 
sition to prepare realistic cost esti- 
mates." G.AO’s objection was to 
Boeing's use of a firm-priced subcontract 
ss-ith Ce-ssna. “.A form of flexible pric- 
ing, |)rosiding for rcsisioii of the price 
after Cessna gained sufficient cost ex- 
perience. slicnitd base liecn used." Tlie 
subcontract also included S245,00fl for 
tooling sshicli "Boeing and Cessna 
siiould base kmiwn . . . Cessna would 
not requite." Cessna subsequontls sol- 
imtarils reduced its price to Boeing bs 
5242.810, "but Boeing's t.irget price 
ss-.is not reduced to a'cognizc Cessna’s 
price reduction." G.AO reported that 
.Air l''orn; lias assured that, at the time 
of filial settlement of the BiK'ing prime 
contract, "an adjiistnie'iit svill l>c made 
for inequities resulting from the man- 
lier ill sshicli the target price ss-.is estab- 
lished." 

• Rbeem Manufacturing Co. 1 he coin- 
pans. G.AO said, accepted "iinrcasoii- 
abls- high fixed price purchase order 
prices " from a supplier of parts for 
North .American i'’-l00 aircraft "svith- 
out obtaining cost information from 
supplier in support of prices quoted." 

Other eases reported earlier to Con- 
gress and tesiew^ last week by G.Atf 
in testimony to the Ilebctt siibcominit- 
tee iuvolsed contracts with I'tieleii, Inc., 
.Asco Manufacturing Corp., Meuasen 
Manufacturing Co.. .As troii Manufactur- 
ing. Inc., AC Spick Plug Disision of 
General Motors Corp.. Firestone Tire 
and Rubber Co., Coodyear .Aircraft 
Corp. and I.aiiibet Kiiginccriiig Co. 

It was reported during the tcstinions 
that la.st Januars. after the first fesv 
G.AO reports on oser-priciiig bad been 
submitted to US.AF. Gen. E. A\'. Rawl- 
ings, then commander of the .Air \> 
tericl Couimaiul, wrote the .Aerospace 
Industries .A.ssii., Electronic Industries 
•Assn, and the National Seeiirits' Indus- 
trial Assn, that he was "disturbed . . . 
because of the serious iiiipiicatioiis 
which may be drawn from this .situation 
and of the conscquciiccs which may re- 
sult." .At the same time. Maj. Gen. 
W. O. Seiiter, AMC director of pro- 
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tiiremciit and production, sent 2S major 
.Air I'orcc contractors a letter warning 
that etiiitimuiiicc of USAF's poliq- of 
rclsing on infonnation given by coii- 
tr.icfor.s depends "on the assurance to 
us that contractors ate furnishing cur- 
rent. complete, and correct cost and 
pricing data before and during negotia- 

In another approach to the problem 
of correct pricing, the Senate Finance 
Coniiiiittee— on the suggestion of Scii- 
Douglas— requested the Defense Dc- 
jjartment to supply a report on all 
fomier militars’ officers of the rank of 
colonel or above who are miw em- 
ploved by defense industries. Sen. 
Douglas said be wants to thoroughly 
resiesv the matter of "industry repre- 
sentatives sitting across the negotiating 
table from their former military com- 
r.ides and intimate personal ftieiids." 
A'inson, a lucmbet of Armed Services 
Commiftec for 45 years and chairman 
for 24 years, branded the practice "a 

A'inson’s broad attack was toiiclied 
off by the industry’s efforts to modifs’ the 
reiiegotiatiou law. lie charged that the 
industry wants to abolisb the renego- 
tiation law, knows that it won’t get 
what it wants bs' direct means and is 
"seeking to accomplish it indirectly." 

I.egislation extending the law four 
scars was passed by the House. >79 to 
i>>, with these dcsclopmcnts: 

• Rej). Wilbni Mills (D.-Atk.), chair- 
man of the House AA'ays and Means 
Coinniittce, maintained that several 
iiineiidiiienh made to the law bv the 
committee (AAV May 18, p. 29) and 
later accepted by the House "will be 


of benefit to industry and also will 
contribute to the administration of the 
act." Acros))ace Industries Assn., in 
testimony before Senate I’’inance Com- 
mittee following House passage of the 
legislation, said the amendments "svill 
tend to improve administration of re- 
negotiation ill the I’ax Court and bc- 
semd” but that thev did little to curb 
the arbitrars administration of the Re- 
negotiation Board. .AI.A protested the 
long-term extension, asked that tlie law 
be extended only one year. 

• Calling for a four-year "as is" ex- 
tension, Vinson charged in a speech on 
the House floor and in testimony to the 
I'inancc Committee that the ameiiel- 
meiits were specifically aimed to pave 
the w-.iy for more profits for aircraft 
manufacturers- On the final showdown, 
however, Vinson voted for passage of 
the House bill which included the 
amendments. He did not press for a 
roll-call vote on his proposal for the 
"as is" extension. 

• Both Department of Defense and Re- 
negotiation Board witnesses testified 
that tlie measure as passed by the 
House svas acceptable. 

To make his point to the Senate 
(•’inance Committee that the airnings of 
aircraft and missile manufacturers arc 
uheudy high and that they need no 
relief from renegotiation. Vinson 
pointed to sums he said they aimed 
mostly on government contracts and 
have been able to invest in plant and 
cqnipiiient expansion. He selected six 
firms which arc appealing Renegotiation 
Board determinations of excessive profits 
totaling S68 niillion and whicli, he 
said, would certainly be the chief bene- 


ficiaries of the House amendments; 

• Boeing. ’I'he firm’s osvn capit.il in- 
vestment increased from 534 million in 
1952 to 5145 million in 1958, Vinson 
charged. 

• Douglas, llic private investment in- 
creased from 552 million in 1953 to 
5123 million in 1958. be said. 

• Lockheed. The private investment 
rose from 557 million in 1953 to 5129 
million in 1958. according to Vinson. 

• Cnimmaii Aircraft Engineering Corp- 
Thc private investment increased from 
515 million to 525 million over the 
past fist vents, tlie legislator charged. 

• North American Aviation. Die pri- 
vate inscstmciit mounted from 529 
million to 590 million between 1953 
and 1958, he said. 

• Martin. The private investment in- 
creased from 519 inilUon in 1953 to 
581 million in 1958, Vinson said. 

West Germany Buys 
25 Sikorsky S-58s 

Stratford, Conn.— Sikorsky Aircraft 
Division of United Aircraft Corp. will 
build 25 S-58 helicopters for AA'cst Ger- 
many's Ministn’ of Defense. Value of 
the order, which includes spate parts, is 
58.7 million. 

I 'ir.st deliscties will start in Julv svitli 
production schedule calling for continu- 
ing delivers rate of four pet month. 

^A’est German goveminent purchased 
20 S-S8s tsvo years ago and also bought 
some Vcrtol H-21 Shawnee helicopters. 
Vertol is pasliing sales of its twin- 
turbine Model 107 in AA'cst Germans- 
and other European countries. 
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Adminislration Rc(juests Trimmed 
In House Defense Budget ^ ote 


By Ford Eastman 

■\Vasliington— Iloiisc ]jst week ap- 
proved a S5S.S billion Fiscal I960 de- 
fense budget after attciiipls to raise or 
lower tlie Defense Appropriations Sub- 
coiiiniittcc's recommendations were 
tasilv defeated. 

lire aimmiit approved «as nearly 
S400 million less than the .-Vdininistra- 
tion bad requested and 51 billion less 
than Congress .i|)prO|«uited for defense 
in I'iseal I9i9. Ilonevet. liecansc of the 
growing Soviet Ijallistic missile threat, 
.1 provision was included giving tbc 
President aiitboritv to inair a deficiency 
ill Air I'orce funds at anv time be feels 
it necesvan' to inaiulain an airborne 
alert to pre-vent tbe Strategic ,\ir Com- 
mand from desfrnetion in Ibe event of 
a surprise attack. The final House vote 
on tbc bill n-as 192 to 1. 

Major defeated proposals offered on 
tbe floor to change tbc committee’s 
tccoinincndalions incliidcd; 

• Anicndinent bv Rep. ^''illiam E. 
Minsball (R.-Ohin) to eliminate 5200 
inillioii which w-as requested for the 
proenrement of tbc .\ir rorcc-Bocing 
Somarc B area defense missile. 


J7.5 License Agreement 

EiSt Hartford. Conn.-Dassault Mi- 

bs^ Pptt & \\hihiev 175 engines maiiu- 
factiiied in France uiidci a license agree- 
niciit made last week by United Aircraft 
Corp- and France’s Sneenia- 

n.c deal confirms an Aviation Week 
forecast that I'5s would be built in 
France IWV April 27, p. 27) and pos- 
siblv also will he used as powcrplants 
for a Sud Super Caravellc jet transport 
The agreement has been approved by 
French and U.S. governments. 

The agreement provides for United 
•Airoaft to acquire about 10% of Snec- 
nia's capital stock. In turn, Snccnia also 
will be licensed to manufacture and sell 
other Pratt fk Whitnev engines, includ- 
ing the rr-f civil version of the J75. 
w hich powers the Boeing 707 and Doug- 
las DC-8 jet transports. 

Bet-Jiisc the J75 agreement provides 
FccmJi militarv forces with a jet engine 
in the 2S,OOd-lb. thrust cla.w, Siiecma 
will conclude its study of available en- 
gines in the upper porver spectrum, ac- 
cording to Henri Desbmeres. president 
and dircctor-gciicral. He said, hovvevet, 
that Sneema will continue development 
of the Atir 8 and 9 engines, used in 
Mirage dcvelopmc.it. 


• Aiiiendincnt by Rep. lolin R. Foley 
iD.-Md-l to increase Air l orcc procure- 
ment by 510 million for the purpose of 
buying Fairchild l'-27 turboprop trans- 
ports as support aircnift. 

• Amendinent by Kqr. Thomas B. 
Curtis (R.-Mo.) to cliniinatc the addi- 
tional 5255. 2 million the committee 
voted for Navv anti-submarine warfarc- 

• .Anicndmcnls bv Daniel ]. Flood 
(D.-Pa.) to incre.150 militarv personnel 
funds for tbc purpose of maiiil.iining 
•knny strength at 900.000. 

The bill p.isscd by flic House not 
onlv rcdiiccti the over-all .nnmmt re- 
quested bv the Adniinistr.ition but also 
shifted emphasis on the defense prci- 
graiii by cutting hack in many areas and 
increasing the funds requested in 
others. 

Of the SiS.S billion total, the Air 
Force will receive Sl*.2 billion, about 
S55.8 million less than rcrincsted; the 
Navy, 511.025 billion, about SS2 mil- 
lion less than icqiic.stcd and the .\rniv, 
S9.2 billion, .in increase of more than 
S221 million. 

By ciitcgnn', 511.6 billion was pro- 
vided for military personnel, a decrease 
of 510-2 million from budget requests; 
SiO--f billion for operations and mainte- 
nance. a dcacasc of 599.6 million; 512 
billion for proaircnient. a decrease of 
S24-4.9 million, and S2.S billion for 


Washington— More than 507' of the 
S41 0.44 5.000 cNpcnelitiires programed 
by Defense De|)artmcnt's .Advanced Re- 
sewreh Projects -Agency through F'iscal 
1959 will he devoted to inilit.irv- satellite 
svstenis scheduled for the near future. 

' Bulk of these .satellite contracts, 
which amount to 5229.922,000. have 
been placed with Lockheed Aircraft 
Corp. Three projects— Discoverer, 
Midas and Sentrv— will receive a total 
of 5213,400.000 'through Fiscal 1959. 
Ptiinarilv'. the cost will cover the de- 
velopment of several tvpes of recon- 
naissance sv-stems for use in high and 
low orbits, recovers and stal>ili7aKnn of 
satellites and other aspects of the prob- 
kni of bringing reconnaissance siitellitcs 
to an operational state. 

Lockheed is the prime contractor 
on all three of these projects with the 
Office of the Secretarv of the .Air Force 
acting as .ARPA’s re|)rcsentalive on the 
DiscoverCT and Sentrv projects and the 


tescareh, development, test and evalua- 

Major changes in programs rccoin- 
mended by the Appropriations Comniit- 
fcc and ap|)tovcel bv the IIoiiso in- 
clude: 

• Increase of 5200 million to provide 
for advances in the .Armv Nike Zens 
anti-missile missile system and .Army 
equipment modernbation. 

• Reduction of 5260 million bv elimi- 
nating funds requested by Navy for a 
COnvcntional-powercd aircraft carrier. 

• Increase of 583 million to start prn- 
ciircmcnt of eight additional squadrons 
of the Air I'orcc-Convair .Atlas intercon- 
tinental ballistic missile, boosting the 
total niiinhcr of squadrons to 17. 

• Increase of 5255 million to boost 
Navy's anti-submarine warfare capa- 
bilitv. 

• Reduction of SI27.3 million by elimi- 
nating funds for the .Air Force-Martin 
Mace tactical missile. 

• Reduction of S162.7 million in funds 
requested for prodiiction of the USAI'- 
Bomarc area-defense interceptor mis.silc. 
-A total of 5447. 2 rnillion had been re- 
quested for production, dcselopment. 
test and evaluation of the Bomarc. 

• Reduction of 5101.4 million by clinii- 
natiiig funds rct|ncsfcd for .Air Force 
])rQciircmcnt of jet aircraft, including 
10 cargo plants and 15 utility trainerv 
and for jet navigation trainers. 

Hearings on the defense bill are still 
under way bv the Senate .Appropriitions 
Committee. TTic bill may reach the 
Senate floor late this month or in carlv 
lulv. 


.Air Rc.scarch and Development Com- 
niand filling this function in the Midav 
program. 

Second largest item on the .ARP.A 
budget is S50.2 million for propulsion 
and launch facilities. Tliis includes the 
1.5 million lb- cight-engine-clustcr 
booster being developed bv- the .Armv 
Ordnance Missile Command which will 
receive S24.5 million. Remainder of the 
funds in this category will lie spent for 
static lest stands and launch facilities 
and for Convnir’s Centaur space vehicle. 
Management of this vehicle and the 
second stage engine being developed by 
Pnitt & AATitnev Aircraft Division of 
United Aircraft Corp. will he trans- 
ferred to the National Aeronautics and 
Space Administration on the first of 
July. 

Five Umar probes, two managed bv 
the -Army Ordnance Aii.ssile Command 
and three by .ARDC. along with some 
pavloatl development work, nlrcndy have 


ARPA Details Contract Awards; 
50fo Slated for Satellite Systems 
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NORTHROP N-156F jet fighter, shown during rollout, will make first fliglil to July; J85 turbojet engines have not yet been installed. 
Sidewinder air-to-air missiles are mounted on the wingtips. 


Northrop Rolls Out First N-156F; 
Flight Tests Scheduled for July 


been transferred to NASA but will h,ivc 
received 522.521 million in ARP.A funds 
by July 1. 

Project Defender, which includes 
practically ail of ARP.A 's ballistic mis- 
sile defense work, will have received 
526,841,000 through Fiscal 1959. Tins 
includes a large amount of basic work 
ill physics as well as the development 
of decoy sorting radar and other equip- 
ment leading to operational systems. 

Tracking and ground cnviromncnt on 
foreign as well as U. S, soil will receive 
521.141,000. Contracts for solid rocket 
propeUant research tohiling 514,422,- 
000 have been placed with 47 firms, 
universities and government agcncics- 

Ovet 58 million has been allocated 
bv ARPA to verv ‘'far-out” systems re- 
search such as anti-gravity propulsion, 
radiation weapons, satellite defense sys- 
tems and space intercept systems. This 
work is spilt among 28 contractors and 
managed hv ARPA through three inter- 
mediarv military ngcncics— the Office of 
Naval Research, Army Ordnance Mis- 
sile Command and Air Research and 
Development Command. 

Exploratory- research, such as the 
studv of the properties of materials at 
low temperatures, has been contracted 
for by ARPA at a total of 55.489,000. 
This budget item includes design stud- 
ies for orbiting space laboratories to test 
equipment and make continuous ob- 
servations and measurements in space. 


Hawthorne, Calif.— Norair Division 
of Northrop Corp. last week rolled out 
its N-136F "Freedom Fighter,” de- 
signed specificallv to meet needs of al- 
lied nations for a low-cost fighter 
waipon system {AW Julv 18, 1958, p. 
54). 

Developed in parallel with USAF’s 
T-28 jet trainer, the N-156F utilizes 
much of the design data, wind tunnel 
testing and present T-28 flight test data. 
The two aircraft have a high degree of 
interchangeability of parts and are acro- 
dynamically similar. 

License Agreements 

Tlic N-156F W1IS planned for manu- 
facture abroad. Production bv foreign 
nations would be carried out under 
licensing agreements (AW Feb, 2, p. 

As an example of foreign produc- 
tion, Northrop says Japanese production 
of 1,000 airpfancs would have the cost 
of the aircraft at approximatclv 5272,- 
000 each, minus the fire control system. 
This figure includes tooling for produc- 
tion and amortization- The fire control 
system could add from 522,000 to 
about 5100,000 to the cost, depending 


on the customer’s individual desires. 

Capable of zero-launch and operation 
from short fields, the N-156F will be 
powered by two Genera! Electric J83 
engines with afterburners. Alternate 
powcrplants in the small thrust and 
weight class have been considered in 
the design, and provisions for more ad- 
vanced powcrplants could be made. 

Over-all length of the airplane is 42 
ft. 11 in., wing span is 26 ft. 5 in, with 
wing tip annament, and height is 12 
ft. Takeoff gross weight is 12,190 lb. 

Norair Civision has a contract 
awarded through Air Force for develop- 
ment of the N-136F, including produc- 
tion of three prototype airplanes, a 
static test airplane, spare pirts, ground 
support equipment and complete tech- 
nical data. 

First delivery to a user for suitability- 
testing and operational indoctrination 
is projected for the fall of 1960. Deliv- 
ery dates for squadron service would 
start in March, 1961. 

Tlic rollout was attended by repre- 
sentatives from about 40 allied nations. 
Maj. Gen. J. V, Crabb, chief of staff. 
US.AF Air Defense Command, nils the 
main speaker. 
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Jupiter Launch Precedes Primate Tests 


By Cecil Brownlow 

Washington— first ballistic launch- 
ings of primates into space directly con- 
nected svitli, and specifically designed 
for. National .Aeronautics and Space 
.Administration's Project Mercury 
nian-in-spacc program will be made 
later this rear, probably early fall, from 
NASA's Pilotless Aircraft Rcseardi Sta- 
tion. Wallops Island, Va. 

.Although the late-May flight of two 
small inonkers over a distance of 1.500 

Jnpitcr intermediate ranee ballistic mis- 
sile will proside vahialrle preliminary 
data, the irarainctcrs of the launch were 
not designed to preside tlic specific 
ansssers needed before man is put into 

These ssill he found. NAS.A hopes, 
in a scries of short ballistic flights from 
Wallops Island rising Little Joe solid- 
propellant boosters and instrumented 
capsules bearing small primates, possibly 
ranging in size up to a chimpanzee 
(AW June 1. p, 27). 

First Little Joe (light, sshich will be 
made ssithout a primate aboard, is 
scheduled for late this summer in a 
test of the booster and instrumenta- 
tion. If successful, it «-fll be follon-ed 
hv three to four follow-on shots with 
primates aboard. 

North .American .Aviation’s Missile 
Division has a 5400,000 contract to 
provide N.AS.A with seven Little Joe 
vehielcs and a hninchcr (.AW Afar. 2, 
p. 25). Thrust for the Little Joe rockets 
will he provided by improved 'lliiokol 
Sergeants, ignited in pairs. Recruit 
rockets will be arranged around the Ser- 
geants to provide a high initial boost. 
Canaveral Firing 

Tlie two female monkeys fired down- 
range from the Air I'orcc Missile l est 
Center's Cape Canaveral. I''la„ c()mple>x 
on Atav 28 to a maximum a'titnde of 
500 mi. (.AW June 1, p. 57) briefly 
withstood acceleration forces of approx- 
imatclv 58g— as compared with tlie 16- 
to-22g Alcrcun- crewmen are expected 
to experience. According to medical 
officials connected with the project, 
both came througli without major dam- 
age, although the larger of the two 
died four davs later. 

Dcatli of the seven |ionnd rhesus 
monkev. designated monkey .Able, was 
attributed to an adverse re-action to 
anesthesia which was being adminis- 
tered prior to an operation for the 
removal of one of three electrodes that 
had been inserted in its body for tlie 
measurement of phvsiologie.tl reactions 
during the Jupiter flight- 

Col- Robert L. Iiulhii|shorst. clepntv 


commander of the Army Alcdical Re- 
search and Development Comm.ind 
which liad responsibililv for Able, said 
after tiie monkey’s death last week tliat 
a preliminary autopsy produced "abso- 
lutely no visible evidence of anv' injury 
being sustained that might be trace- 
able to the space experience." 

.A more detailed autopsy of .Able was 
scheduled to have been completed by 
late last week. 

-Another Army spokesman said that 
siuular and sometimes fatal reactions 
have licen experienced in a small num- 
ber of cases in the pa.vt. -At the Army 
Medical Research Laboratory in Ft- 
Knox. Ky.. wlrere .Able died, the 
anesthesia previously bad been applied 
in approximately 1,000 instances to 
about 700 monkeys without a fatality. 

.Abie's partner on the fliglit-a Navy- 
trained squirrel monkey weighing one 
pound and designated Baker— was said 
to liiive be-cn in good condition late 
last week at the Naval .Aviation School 
of Alcdicine, Pcn.sacola, F'la. .An elec- 
trode had been removed from its body, 
hut no anestlictic was used. 

Ibc 1 5-min. flight nf the two 
monkeys in a Jupiter nose cone, wliich 
also contained two additional bio- 
medical experiments testing radiation 
effects, was made on a "space avail- 
able" basis during a' regularly scheduled 
test firing of the Jupiter. The four tests 
were prepared by the Surgeons Gen- 
eral of the .Atmv and Navy carried out 
under NASA's sponsorship. 

Possible cosmic radiation effects on 
the two animals a|)paiently were negli- 
gible. Brig- Gen. Joseph II. AleNincli. 
commander of the .Army AlcdicaJ Re- 
search and Development Command, 
said Ixsforc Abie's death tliaf the primate 
had been placed in the whole body 
counter at Walter Reed Hospital in 
Washington and tliat "the potassium 


Meteor Threat 

Atoscow-Oara nn niicromcfeoritcs «n- 
couiitcrcd bv S|iutnil III plus optical and 
radar iiicasiircmcntv have led a Soviet 

with an area of 100 square meters will 
encounter a meteor body with a mass of 

14.0W hr. of fli|ht. a mass of 6.01 gram 
once every 140 hr. and a mass nf 0.001 
gram once every 10 hr. 

USSR’s V. Lutskiv, lecturer at the 
Aioveow Planetatium.'cautions. hmvevcr. 
(hat the freqiieiicv of encounter can gn 
np sharply If the vehicle enters a dense 
meteor shower such as is encoiinteied 
several times everv rear in the viciniK 
of the earth. 


40 count in this case is well within the 
normal range for a rhesus monkey of his 
age." 

Capt. .Ashton Gravbicl. research 
director of tlie Naw .Av iation Scliool of 
Medicine, desctib«l tlie pliysiolr^ical 
changes in tlic two monkeys ns ob- 
tained from telemetry data during the 
fliglit as '■extraordinarily small." 

Capsule of the larger .Able monkey 
was instrumented to obtain and tele- 
meter back an electrocardiogram record, 
muscular reaction, licatt sounds, pulse 
vclocitv from large blood vessels, body 
temperature, respiration rate and tcin- 
per.ttua' and the pressure and relative 
humidity in (lie capsule. 

Measurements on tlie smaller Baker 
supplied information on respiration, 
bodv temperature, capsule pressure and 

.Able also had been trained to partici- 
pate in a belinvioral response experi- 
ment in a test to determine the effects 
of vvcightlc.ssness on reaction times and 
ahility. 

In the test. .Able was to have de- 
pressed a small hand lever in rcspon.se 
to the flashes of a small red light inside 
the compartment limed to cut in once 
each second. During a final prelaunch 
check of the capsule, however, it w-.is 
found that tlic liehavioral test inter- 
fered with the oilier telemetry chan- 
nels, and .Annv technicians decided to 
alxiiieloo the experiment. 

Physiological Changes 

I’hvsiologieal changes recorded during 
the flight, as described by Capt. Gtay- 
biel, included: 

• Abie's heart rate was "affected 

slightly" during the initial burnout 
stage, going from 140 to 175 per min., 
and then dropped back during Ibc 
period of weightlessness to its lowest 
level, 154 pet min. During re<ntty. 
when tlic acceleration forces readied 
their peak, the rate juinpe'd to 222. 
Nonnal heart rate for a rhesus runs hc- 
twee-n 150 and 180. Capt. Giaybicl 

• Baker’s electrocardiogram showed a 
heart rate of 526 at lift-off which 
"hardly varied until it hit peak g. and 
then if went up to 540." During the 
zero g period, the beat settled back to 
its lowest value. 290. During re-entry, 
it climbed to 548, “a very good indica- 
liou." Graybicl said, "of small stress on 
tire circulatorv svstem.” Normal heart 
rate of squirrel monkeys covets a wide 
range-from 240 to 400. 

• .Abie’s rcs|)itation rate was 20 before 
lift-off and went up to 30 on laundi 
"which isn’t a big increase for a 
monkev." 'Ilie respirations fell back to 
20 during the weightless period but 
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For Mercury 

Ijtiefly readied 66 during the re-entry 
phase. 

• Baker’s res|)iralions were 55 before 
hiuiicli, doubled on lift-off, then set- 
tled to lietween 75 and 56 during zero 
g. "It was loafing along," Graybiifl said, 
"and then on rc-entrv it got up to 1 5fi" 
for a period of 35 to 40 sec. laefore im- 

• G forces during burnout reached a 
high of 15 on a "gradual rise from the 
lift-off” and on re-entry hit a peak of 
3^ for a period of less than I sec. 

• Environment within the two capsules. 
Capt. Gnjvbitl said, "laried almost not 
at all. The trace was almost level." 
iligliest temperature recorded in eitlier 
capsule during the flight was S4F. 

Another biomedical experiment car- 
ried in the Jupiter nose cone dealt pri- 
marily with the effect of cosmic ravs, 
wciglitlessness and temperature on the 
fertilization process, cell division, cellu- 
lar rcspinition and metabolism. 

In the test, sea urchin eggs and sperm 
were encased in three separate vials 
within 10-oz. aluminum cylinders in 
which the fertilization reaction was 
triggered before and during peak accel- 

One vial contained prefertilized eggs; 
another, eggs that were fertilized by a 
triggering mechanism during accelera- 
tion; a tliird. unfertilized eggs tliat were 
activated before launch. In the latter, 
the fertilization process was lialtcd bv 
a fixative triggered during deceleration. 

Dr. Dougfas W'otf. cliief of NASA’s 
biology and life-support systems, said 
data from these tests and later experi- 
ments using more sophisticated organ- 
isms will help determine the effect of 
space phenomena on the complete life 
cycle of a species and whether, after 
fertilization, the complete life cvcle can 
be carried through. "There I's." Dr. 
Worf said, "considerable doubt that 
certain species can carry through their 
complete cycle in this environment.’' 
He added: 

"In plants, for instance, it is quite 
certain that the plants that have grown 
in a 1-g field and developed through 
the millions of years, would not produce 
notnially in this Condition." 

Bielogicol Study 

The nose cone also contained a bio- 
medical pack developed by the Annv 
Medical Research llaboratotv at Ft- 
Kiiox consisting of four cylinders, each 
approximately one and one-half bv four 
and one-half inches long and each con- 
taining a specific biological system. 'Ilic 
tour capsules and the purpose of the 
test, as outlined by Di- James G- 
Kcrciakes. of research laboratorv were: 

• Cylinder containing 25 cc's of human 




v. liolc blood "to dctcrmint if IIk' |)liysi- 
cal conditions associated witli high ac- 
celeration or re-entry deceleration, the 
adverse physical conditions associated 
with missile flight, if it had aiiv effect 
on the formed elements of the blood. 
'Ihis might be of some importance in 
situations of missile transport of blood 
for transfusion . . 

• Yeast cells and E. coll, a simple form 
of bacteria, were housed in a second 
cvlindcr. e.icli in a sc|wratc \iiil. The 
matter was contained nithin a saiii- 
solid non-nntricnit medium to keep it 
donnant during the time of the experi- 
ment. falter, upon its return to Ft. 
Knox, the suspension blocks were to 
luue been cut and nutrient media added 
so that its growtii could be followed at 
lliclaboratorv. 

• Plant material in the form of onion 
tissue and mustard seeds was carried in a 
tliitd cvlindcr. Purpose of the experi- 
ment was to ti\' aud detect anv possible 
cosmic ray particles on the tissue bi' 
germination or liability tests Or by plac- 
ing the onion tissue in a solution of tri- 
plicnyl tetiazolium chloride. 

• Fourth cylinder carried approximately 
100 fruit flv pupae contained on a small 
pica' of filter paper in a plastic r ial. 
ITiey will be watched to determine how 
many hatch into adult flics and possible 
malformations of the sunivors. Sut- 
sii'ors also will be bred for possible mal- 
formations or clianges in their offspring. 

Data is still being reduced on bofli 
the sea urchin test and the Army bio- 
medical pack. 

Bee.iusc of its position in the center 
and high in the Jupiter nose eone, the 


.Vhle capsule with the monkey inside 
liad to be installed approximately 70 
hr. before lamicli to permit the posi- 
tioning of other components located 
below it. 

Baker was more fortumite. Its size, 
nliich pcmiitted aacss through a port, 
coupled with tlie fact that it was lo- 
cated farther down in the cone, allowed 
it to ixrmain outside until six lioiits 
before launch. 

Monkey Able rested in a semi-supine 
•iiosition aud face down during the 
launcliiug pliase so that its back would 
face the earth during re-entry and ab- 
sorb the major acceleration stresses. 

Its capsule, apptoximatclv -tl in. long, 
included temperature control, pressure 
control, an oxvgcn regulation sistem 
and a bed of Bar.ilyme pellets to absorb 
carbon dioxide. 

Oxygen was fed into the capsule 
from two bottles pressurized to about 
1.500 lb. Pressure was fed into the unit 
by a sensing switcli which allowed more 
oxygen in as the pressure inside the 
capsule dropped. Padded couch con- 
sisted of a fiber glass laminate con- 
toured slicll padded with a polyeurc- 
tlianc subshmee approximately one-half 
inch tliick. 

The capsule designed for monkey 
Baker, who also made the flight facing 
down at launch and in a supine posi- 
tion with knees drawn up, was similar 
to the unit dcicloped for Gordo, the 
small squirrel monkey who made a 
similar flight but alone, in the nose 
cone of a Jupiter last December (AW 
Dec. 22, p. z3). Gordo, however, was 


The capsule, measuring 9.75 x 12,5 
X 6.75 in., contained 670 cu. in. of 
space amilable for the monkey, surviial 
and recording ee|uipmciit and weighed 
a tofal of 29,5 lb. 

It was insulated with liber glass and 
rubber, and oxygen was furnished from 
a flask equipped with a pressure oper- 
ating I'ahe. 

A hfobiibc.id ab.sorbet renioied excess 
moisture from tlic atmosphere within 
the capsule, and, as in the ease of 
Able, the sistcm eontiined a bed of 
Baralvmc pellets for tlie remoml of car- 
bon tiioxide. 

'Ihe recoven package used in the fir- 
ing was deielopcd bv Cooke Ijbor.i- 
torics. of Chic.igo. for the Army Ballis- 
tic Missile .^|cnc^'. In operation, dc- 
ploMncnt of tfic package is triggered by 
a deceleration snitch. 

At a certain stage of tlie deceleration, 
the back plate of the nose cone is 
blown off, and a mechanical timer ex- 
pels a paraclmlc. At this point, two 
small bombs also are expelled from the 
sides of tlie cone to aid Naiy search 
parries in locating the cone. Three 
seconds later, a second parachute is 
ejected to aid in the braking process. 

Just before hitting the water, a la^c 
red balloon is expelled, carrying with 
it a light and a small antenna for the 
recovers' transmitter. Once the balloon 
hits tlie wafer, the antenna is ejected 
and begins to transmit continuous sig- 
nals tliat can be picked up by scarcTi 
aircraft for relay to the surface craft 
ss-aiting to make the rccosery. Ilic nose 
cone itself is attaclicd to the balloon 
by cable. 



Lockheed JetStor Prototypes in Flight 


Lockh«d Aircraft’s t«o prototy|ie JetSfar cxccotive jet transports arc phntographrM together in flight for the first time over iiottlieni 
Georgia, Production models of the fout cngiiic jets are being built at Lockheed's Georgia Division at Marietta. Ga. 
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Discoverer III Fired, 
But Fails to Orbit 

Vandenbetg All'S, Chilif.— Discoverer 
111 blasted off from here last week 
for nhat was to have been this country's 
first attempt to collect biological data 
on orbital night. 

'I'he experiment was assumed a fail- 
ure. however, when, IS hr. after launch, 
all efforts to track the second stage 
leliide had failed. 'Die 'llior booster 
carried the second stage to orbital alti- 
tude, separation occurred and the Bell 
Hustler engine of the Lockhecd-bnilt 
second stage fired, but orbital fliglit was 
not attained. 

I'elcmetry data were rccciied at the 
laimcli site and by tlic downrangc 
tracking vessel, but Air I'otce officials 
said that wlien other tracking stations 
did not acquire the satellite, it was as- 
sumed tliat it re-entered tlic atmosplicre 
prematurely and was incinerated. ITiey 
did not beiicie Discoverer III achieved 
.uifficient velocity for outer spia. 

I'our laboratorv-tr.rincd black mia in 
a 160-lb. recovery capsule were to haic 
proi'idcd the first U.S. biological data 
from orbital flight. Primary interest 
was in the effect of cosmic radiation. 
Black mice were chosen because cosmic 
radiation exposure can cause a notia'- 
able cliange in hair pigment. 
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Boost in Radar Tracking Range 
By Five-Fold May Be Possible 


By Phdip Klass 
Washineton-l'ivc-lold increase in 


lilt ikin-tracking range of nular, winch 
sliould extend its rision to distances of 
lip to 10,000 mi- against small targets 
and op to J5.000 mi, against liuga tar- 
gets. mm appears possible. Dt. 11. G- 
\\’ciss of Lincoln Laboratory reported 
last week during a comention of .\rmed 
I'brccs Communications and Klectron- 

111 order to track deep space probes, 
liowesct. the vehicle will have to cirri' 
u small radar beicon. For such beacoii- 
iqiiipped spacecraft. Weiss said that 
radar should be able to track a lehicle to 
distances of -100-500 million mi. Most 
likely operating frequency for the track- 
ing radar will be in the 500 to 1,000 mc- 
region, perhaps centered near 800 me. 

Problem of detecting, tracking and 
idcntifi ing unknoini satellites will prove 
mote difficult. Weiss cautionetl. He 
described several possible confifuratioiis 
of large earth-based radars which could 
detect satellites and make up to 20 
me-.mrreinents of satellite azimuth, ele- 
latioo position and range during a sin- 
gle pass. Using pulse radar techniques, 
it should be possible to sort out and 
keep track of up to 10,000 random space 
objects siniiiltancouslv, Weiss said. 

I.incoln Laboraton studies of the sat- 
ellite detection/tracking problem ate 
spon.sotcd by Air Force's -Air Research 
&' Dciclopmcnt Command. Under aii- 
ihorization of the Adianccd Rcse-arcli 
Piojeets .Agency. ARDC is to provide a 
blueprint for a satellite detection/ 
tracking network required to handle an- 
ticipated "space- congestion" of tlic fu- 
ture. as iicll as integrating present f.i- 
cilitics for an interim eapahility. 

Co!. laiwrcncc Israel, of .\RI')C 
headquarters, said the agenev hopes to 
have approximateli SIO million aiail- 
ablc in F'iscal )%0 (lialf of it in .\RI'.\ 
fiind.s) to continue its imestigation of 
tile prolilem and to sponsor required 
state-of-tlic-art deielopnieiils. Kscntii- 
ally, the operation of tlie militari' satel- 
lite tracking iictuork will be tran.sfcrrcd 
to a USAF' operating command, but the 
choice has not let been made. 

National .Aeronautics and Space Ad- 
mmistration's first experimental passive 
connnunicjtions satellite, scheduled fur 
laimeliiiig by e-.irly I960, will operate 
two-way radio propagation tests between 
Goldstone. Calif., and New Jersev using 
a frex(ucucv of 2.000 me. for the wext- 
to-east transmission and 1.000 me. for 
flic east-to-west transmission, N.AS.A’s 
Leonard /affc told the ,Al''CF..A con- 
vention. faffe also discussed the possi- 


bility of setting up a "chaff belt" around 
the earth which would serve as a sta- 
tionary reflector of radio signals. How- 
ever. lie said that considerable studv 
and work arc required to cshiblish the 
feasibility of this approach. 

One rea.son that tlic Defense Depart- 
ment is pushing dcvcio|)nicnt of active 
comnumication satellites, while N.ASA 
develops passive types, is that the 
former requires oiilv relatively small 
e-arth-bound antennas and transmitters 
as compared with those iiecdc'd for 
passive commuihcatinn satcllite.s. 
•ARP.A’.s Dr. Samuel Baldorf said. Iliis 
makes it easier to harden such eartli- 
ba.scd sites to make them less vulnerable 
to bomb blast, Batdorf said. 

To make militarv communication sat- 
ellites relatively resishint to enemy jam- 
ming requires that the active satellite 
avionic e-quipment be capable of ex- 
tremely broadlsind operation. A 100:1 
iiicn-.ise in bandvvidtii can be obtained 
if tlic antcmia of a "liovcting" satellite 
at 22.-100 mi, altitude can tie contimi- 
ouslv oriented so that it is aimed at the 
earlti station, coinpared to an omnidi- 
reetional (unoricntcdl antenna, Batdorf 
.said. For ground-air communication, 
with the satellite in a 5,000-nii. orbit, a 
!0:1 gain in bandwidth ean be achieved 
through continuous orientation of the 
satellite antenna. Batdorf said. 

Bv 1962, larger rocket boosters should 
make it possible to increase transmitter 
power of deep space probe vehicles bv 
a factor of 1.000 from the present 0.1 
vv-att to 100 watts. Dr. F.bcrliart Rectin 
of Jet Propulsion Lalioratorv prcdicted. 
Tliis. coupkxl with abilitv to use larger, 
liiglitT-gain antcnna.s mi flic vehicle and 
the use of Maser amplifiers at the earth 
station, should permit better tlum a 
100,000:1 iniprovcnicnt ill the informa- 
tion Isaiidwidtli that c-an be transmitted 
from a liimit probe. Rectin predicted 
that information bandwidtlis greater 
than ifl me. should he possible for a 
Umar vehicle, witli a figure of 0.5 me. 
for a Mats prolic veliielc. 

Cost of generating electric power 
alioard a satellite or space vehicle using 
silicon solar cells, at current prices, can 
run into inilliniis of dollars, Dr. Nathan 
Smder of .ARP.A told the convention. 
Cost of providing 200 watts electric 
power continuoush'. using station:m- 
cells that do not automaticallv orient 
themselves to face the sun, can cost 
S1.8 million if the vehicle is in the 
earth’s sliadiiw 50% of the time, or 
5600,000 if Iseyond tlic earth’s sliadow. 
However, lie said tliat tlie price of sili- 

Siiyder reported that ARPA, N.AS.A 


and the military services ate investigat- 
ing tlic coinplcte spectrum of tech- 
niques for generating electric power, 
tanging from fuel cells to solar col- 
lectors operating with heat cngincs. 
from niicle-ar cells to tliermionic ctm- 
verters. He said that ARP.A is study- 
ing power sources in sizes tanging up 
to 20 niw. 

Studies include 20 ft. diameter solar 
collectors, capable of being folded dur- 
ing launch, which would be capable of 
coTlectiiig and focusing np to 250 kvv. 
of solar enctgv- for generation of 25 kw. 
of electric power. 

News Digest 


Follow-on contracts totaling SI 5.- 
181.000 for production of Army La- 
crosse surface-to-surface missiles have 
been awarded to the Martin Co.'s Or- 
lando. I’la., division. Army said a La- 
crosse missile brigade now is in training 
at I' t. Sill. Okla. 

Space Recovery Systems, Inc., of F.l 
Segundo. Calif., has a contract for the 
rtcoverv .svstem to be used in conjunc- 
tion with the crew escape capsules on 
North .American’s F-108 and B-70 Much 
2 :iirplancs. System is composed of 
electronic components which arc incor- 
porated into the capsules, making it 
easier to locate ejected crewmicn. 

Army Ordnance has awarded Oiin 
Matliicson Chemical Corp. a S500.000 
contract for research and development 
of a new solid propellant for Nike Zens. 
The Nike Zeus propellant is similar to 
a new solid propellant mulet study for 
the Nike Ajax, according to the com- 
pany, and is not related to Olin Mathic- 
son’s liigh energy boron fuel work, 

Sliort Bros. & Ilarland’s SC. 1 verti- 
cal f;ikcoff and landing ]ct aircraft last 
week made its longest flight— six min- 
utfs-at the company’s Belfast. North- 
ern Ireland, airport. .Aircraft hovered, 
flew sideways and backwards and flew 
forward for f mi. at 20-ft. altitude. 

Early warning radar contract for 
North .Atlantic Treaty Organization in- 
stallations hiis been awarded to Mar- 
coni's Wireless Telegraph Co., Ltd., 
of Great Britain, and Compagnie Gen- 
cralc de Telegraphic Sans Fil, of France. 
Contract for S19.5 million calls for sup- 
ply and installation of all equipment m 
NATO chain. Major portion, about 
S14 million, went to the British finn. 

Western Air Lines’ first Lockheed 
Mlectra turboprop transport was deliv- 
ered last week. Fliglit from Lockheed's 
Burbank, Calif., facility to AA'estcrn's 
Los Angeles Isnsc at International .Air- 
port took just 5 min. 
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Locals’ Equity Financing Looms as Issue 


Guaraiileetl Loan program is involvcfl in CAB’s 
dcmanrl that local carriers broaden oMiu-rship. 


Ci\il AcroniUitics Bo.ird and tlic local scnicc airlines ate Bitting with a 
\lio\vdo\vn on an issue tlicv liavc so far managed to skirt: cqiiits' financing of 
new equipment progtiims. 

’Ilic question, uliicli deepi)' iinolvcs tlic Board's Guaranteed Loan Ptograni. 
finds New York financial circles supporting the Board's position in some 


respects. o|)posing i! in others and bv 
Six local carriers and one lieliaiptcr 
carrier h;ne had loans .ippnised and 
four ninre are in process. 'Chese eases 
focus on what is hccoiuiii| a major 

• C.\B is insisting in most c.ises that 
the airlines rccoising the Guaranteed 
Loans raise additional etpiits to hriiig 
their rclatisch high debt structure and 
eonipir.iliscly low equit' stmctiire into 
better Iwlaiicc. 

• Paradoxically, tbe Board while statiug 


no means in agreement. 

tliis polics' ill orxicis granting loans lias 
felt obliged to depart friiiii it at the 

llie latest ease in what lias Isccmnc 
a .scries of contrasts is represented bv 
Ozark ••\ir Lines and I'rniitier ,\irlines. 
two of tbe four applicants for Giiaran- 
iccd Loans, 

Oxark is riffcriii| 1 ’2,9-14 shares of 
eniiimoii stock for which it hopes to 
riali/c Ss()s,fll2 net to supplement a 


Gi«aranlt*(*(l Loan Box Score 

Cnil .\eroiiautics Bnaid lias ani>rnv<*d seven Cnarantcvd laxuis fnr Incal seniee 
airlines since llie legislatimi w-.a ewatted Sc|il. T. lOS", Thes- are, in order of 

> New ^'ork Airwars. granted Mas Is, 1QS8. tnw.ird pmcliasc of five A'crtrjl 11-4-4 
helicopters- Loan total is *41 million at sitf interest iiicliidiiig .787fiCf gnaranh' fcc- 
with the Ilaiioser Rank, the IHiited Shites Trust Co. of New York and the Ferlcr- 
atioii Rank and Trust Co. as lenders. N'o cqnitv linaneing since additional et|uitr 
]>robablv is not required in this case. 

• Rnnoti'a \ir Liiv-s, ■mmted lone 19. 195S, tosvard inircliasc of sis Fairchild 
F-27s. Loan total is S4.t’4,70ll at fil*/? interest iiicloding .82fi'T suar.intv fee, 
with the First National Bank of Ves-jda htndiiis a grown of banks as lenders- 
Rmijnra sold apjrrosini.itcls 81 million in coimiioii stock. 

• Piedmont \viatiim. Inc., granted Scot. 29. 1958, toward miTcbase of eialit 
F-27s. Loan total is 84.850.000 at 54r^ including .525cf imanmts fee wilh the 
XX'acliosin Rank and Trust Co-. Prudential Imunmcc Co.. R.ink of New* York. Ill** 
United Stales Life Insimnicc Co. in the Cits nf Ness York and the Cult I itc 
Insurance Co. as lenders. No eqiiitv sold. Debt eqiiils ratio after granliisg the 

• P.icific kir I.ines, grsmied Nov. I", 1958. for sis F-2’s- l.oan total is 84,fi51.nH() 
at 5i*T ineludiisg .2875^? gnarsmts ftxi*. Rank of \mcrica National Trust and 
Sas-ings \S5ii. ssas lender. Nn equits sold. 

• North Central .Virlincs. Inc., granted Jan. 8. 1959. for purchase of fisc Couv.iir 
34t)s. I-oan total 82,540.11011 at 5{'T willi a gnaiantv fee of .575<T. Nnrthss esterii 
National Rimk of Minncaisolis and the Irving 'I'rust Co„ New* York, lenders. No 
cquitv sold: debt to equits ratio after OuaTanleed lauii 78 to 22. 

• .VIoha kirlines, Iiic.. granted 'Feb. 25. 1959, for three F-27s. Loan total 82.290.- 
000, at 5.55*T and fee of .5"5^f. Coiitinenhil .\ssnr:iiiee Co. and United States 
Life Insurance Co. lenders, kloha sold aisproxiiuatelv 8] millinii in sisbseripfions 
for uevs* stock along ssith the lo.ni financing, 

• Wien .\laska .kirlincs. Ine.. granted May 19, 1959, for two F-27s. Loan total 
81,305,500 at 6''? with ss .57571* fee. Bank of Ness York and Teachers Life liisui- 
ance & .\mmits kssn. of \mecica lenders. No equits sold: debt tn equits alter 

M'est Co'ast kirlines financed its F-27 pnrcliasc thrrissgh hank loans without 
recourse to the guarantee. Four airlines, .klaska, FroiitieT, Hawaiian and Orurk 
lias*e applicsitions jicndiiig. Orark has oflered stock to brnadcss its cquitv base. 


Cuiimntced I, mm of S2.11S,99fi from 
the Cits* National Bank and Trust Co- 
ol Kans.is City for purdiast of three 
I airchild F-27s and spares, iiicliidiug 
four RolU-Roscc Dart RDa. 6 lurbo- 
]irop eugiucs from Capital .Airlines. 

l’'ronticr, rsu the other hand, report- 
etlls plans to issue deheuliires which 
will not hast the effect nf broadening 
its equits, much to the BmiteTs dis- 
pleasure. 

I tosses er. there is pleiits of |)rietelenl 
for Fnmlier's action. 

Debt-Equity Ratio 

III approsiiig a 81,305.270 loan to 
ieii .\I.iska .\itUiics from the U.iiik 
of New Y'ork and the Feacher.s Life lu- 
suraiKC &■ .\miitv .Assn, of .\iiierica. 
the Board noted that this would gist 
Wien a (leljt-ct|iiits ratio of "9:21. '! lie 
Board said it granted the gii.iraiilee de- 
spite this uiif.ivorahle fimmeial stiiie- 
liire Olds Ijceaiist of the importauee to 
iiatioiia! defense to bring modern air- 
l;ft to imrthem .Alaska ,md because the 
luw* e(|uipment— two Fairchild F-2”s- 
will prosidc Wien an opportuuiti to 
retluce sulisids substimtially. Hut it 
added: 

■\Ve are satisfied at this time it is 
i;ot feasible for W'icii tu raise .i .signifi- 
cant amount of equity. Iloivescr. we 
Ixlicie that W'iciTs circuinsF.inces arc 
exceptional and we shall continue to 
expect that other e.irtiers, not so sitii- 
■ited, raise needed expiity in coimection 
with Guaranteed Loans. Fiirthemiore, 
we shall expect Wien to be sigilant 
ill seeking to improse its financial piwi 
Lon bv raising additional equits at tlu 
(.irliewl possible opportuuits.'' 

Board Comment 
In the easts nf Piedmont -Aiihiies, 
P.aific .Airlines and North Central .Air 
lines -all insols iiig .inproi als despite 
Hoard w.iniiii|s on a bigli debt equits 
latio-llie Hoard called attention to this 
problem. 

'I he Piedmont order in p.utieiilar 
brought this conimenti 
"AVc aw aware that mam of the local 
sen ice e-.irricrs ate carrying on their 
('pci.itioiis with be-.n\ debt structures 
and that this situation will become 
more .scserc if tlies |Hirtliasc new ci|uii>- 
meiit by further borrowings. Under oiir 
jirt.sent |jolici. the Board ordinarily al- 
lows these e-arriers a return based on a 
stanclird iuscstnient com|)osiiioii of 
debt and equits. regardless of tbe actual 
composition of a particular carrier's 
insestment. 

■'\\'c recognize that this polics pro- 
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sides a strong inccntisc to the carriers 
t<i trade on the equity by incie-asing 
tbeit debt, particularlv since tbe eligi- 
bility for subside tends to tclicse them 
ol the normal business astringent of 
Izmkruptcy, \\’e belicse that tTiis is a 
imitter of tlic most serious concern; 
and wc intend to explore tbe problem 
fully in the near future." 

'I'hc qiicsKon follows naturally: What 
can the Board do to enforce its w-ani- 
iiigs once the loans arc granted? 

It is doubtful if the Baird could take 
any direct action. Some say, hosveser. 
that the Board could use subsidy pas- 
mciits as a Icser. Others point out the 
question could influence tlic Board in 
ii'utc awards. New routes require ex- 
pense to o)scii and if an airline is hcav- 
ilv landed with short and long term 
debt the Board could logicalli argue the 
airline is in no condition to handle the 
cost of integrating the new* route. 

What has blossomed from this sitiui- 
tion is a horsc-and-cart question. Some 
firuincial sources in New* York feel rhe 
Baird .should haic first faced the neces- 
sity for giiine the local service carrier 
the subsidy they need to become finan- 
cially sound. -And. they continue, if flic 
carriers liad the earnings thev require 
the cart wouldn't be needed anyway— 
tliat is. there would be no need for a 
Guaranteed Loan. Thei* feel these air- 
lines could then attract prii-.ite capital 
on their own merits. 

Some C.AB sources tend to agree that 
the earnings question should haic come 
first, though thci* do not concede the 
lack of necessity for the Ciiarantce. 
One reason cited for tlic Guarantee is 
the necessity of local lines for dealing 
with banks and insurance companies 
outside New York, institutions which 
may not hiu'c the resources or cxjieri- 
cnce of the New A'ork institutions in 
aviation financing. 

'I'hc objections raised to the Cuatan- 
teecl Loan bv those wlio op]iosc it arc: 

• Holders of a Guaranteed Loan will 
gain .1 preferred position before the 
Band. That is. that in a route c.ise or 
mail pay case, the Board would feci 
obliged necessarily to safeguard its com- 
mitment and thus tend to fiuor the 
airline with the Cuataiiteed I.o.m 
against one without. 

• Ciiarantccd loans will relieve a c.ir- 
rier from pressures to take strong meas- 
ures it.scif to iniptmc its financial ]x>si- 
tion. I'or example, this group feels that 
in the case of mam* local airlines, the 
stock is closely hcld-pcrhaps bs* one 
nian-and the Guaranteed Lam will 
sene as a means of escaping the loo.scn- 
ing of that control in broadening an 
equity ba.se. 

This philosophical siew|joint is not 
shared by all commercial bankets or 
imestmciit bankers. 'Iliese tend to 
share the feeling of the Board and the 


Ayer Credit Deal 

New York— Aircraft dealer Frederick 
B. A\*cr and Associates has received a 
loiig-temi line of credit from .American 
Express Co. under an agreement which 
also gives Aver the use of the ex|>rcss 
coinpanv’s ivoTld-w*idc network nf facili- 
ties. Aitr, whose largest transaction so 
far has been the agreement to purchase 
a major portion of American Airlines' 
piston fleet (AW April 27, p. 42). now 
can draw nn the subordinated line of 
credit w*]icnesx:r required in solving the 
financing problems of potential aircraft 
lease nr purchase customers. 

7'lic aircraft companv will get .Amer- 
ican Express eooperation in the form of 
advice w*hcn needed on local financial 
and other matters in anv of the 3(1 coun- 
tries where American Express's 379 of- 
fices are located. Ayer also can use the 
express com|raiiy's oflice facilities and 
comnmnications nctw*ork. 

Ayer plans to open permanent sales 
offices in Europe and laitin Amcrien. 


curriers that the Gvuir.intccd Loan is 
luccssury .is a practical step to make 
lending to the finiincially weak local car- 
riers palatiiblc to institutions. 

Here .irises a new area of disagree- 
ment between the Board and the lend- 
ers. .Another segment of tlie cominer- 
cial or imestment banking fr.itomiti' 
has no objection to tlic Guaranteed 
Lam but feels it is inadequate in detail: 
th.it the Cuatiintcc is not strong enougli 
legally, tliat the legislation is poorly 
drawn, or that the Guarantee should be 
100% of the principal of the lam in- 
stead of 90% as it is now. 

I'lie Board, whicli fouglit hard for 
the measure, resents this criticism, espe- 
cially any implication that tlic Board 
would fail to make good on a Guarantee 
even though it is not form.illi st.iinpcd 
with the seal and good faith of the U.S. 

Oiie investment banker pointed out 
where the difficulty lies. If he, for 
example, undertook to arrange financing 
for a local carrier, lie would liegin mak- 
ing tlie rounds of liaiiks and insurance 
companies literally ttviiig to sell the 
lo.m. Flvcn though the nionei market is 
not severely restricted, both tvpcs of 
institutions iisuallv ha\e snrious altcrna- 
tisex for placing their funds. 

What can happen is that the lender, 
scanning the fine points of tlic pro- 
posals, finds that the missing 10% in 
the Guarantee — that could look small to 
the Board 'iewing the situation from 
one position — begins to loom rather 
large. While tlie good faith of the 
Baird may not be doubted, tlic perhaps 
small but still existing drawlsiick as to 
tlie legal status of the Guarantee inav 
he enougli to tip tlic decision on the 
loan to another quarter. 


The Tr.m.sporfation A.ssii. of .Amer- 
ica is considering a recommendation to 
eliminate these two gaps. Another pro- 
posal. to raise tlie limit on the Guar- 
antee from S5 million to SIO million i.s 
sluinbcriiig in Congress and is unlikely 
to get serious attention tliis year. 

One last area of disagreement be- 
tween the Board and lenders lias been 
on practical details once the lenders 
have signed and the final processing 

From tlie lender’s standpoint, the 
processing of the first loans was a long 
and agonizing affair. The Piedmont 
Airlines financing, for example, took 

This is blamed primarily on the new- 
ness of the program and the natural 
lag that ensues in setting up a system 
of machinen* for approial tliat will 
prci cnt possible Board or congressional 
criticism later. 

•Anothcr controversy in this area that 
has left bitterness on tlic part of botli 
Board and lender has been disallow- 
ances on larious items of expenses in 
connection with the loan. In tlic Pied- 
mont case, tlic Baird called attention 
to wliat it felt were high e.xpcnses for 
making the arrangements, though it 
did not disallow them. In the AA'icii 
case, the Board would not allow manu- 
facturer's charges of 5145 a day for a 
50-day delay when W'icn ran into a 
snarl in completing its final loan papers. 

Some financial sources sfronglv en- 
dorse the Biwrd's equity policy and 
feel the new plan of the Association of 
Local Transport Airlines may mean a 
step forward. 

6t1icrs are unconvinced that getting 
the local scnice airlines off subsidi’ is 
really a good idea. These sources feel 
tliat tn take tlie steps needed— elimi- 
nation of low densitv routes, absorption 
of local routes now flown bv trunk lines 
— would defeat tlie whole concept of 
local scnice. To become subsidy free, 
tlicy belicic, the local airlines would 
have to become, in effect, regional car- 

'ITius they feci a genuine local scti- 
icc airline might have to be pcnnancntly 
subsidized because tlic real concept of 
local airlines is the scrxiiig of basicalli' 
unprofitable route sistems. 

Boeing 707-320 Flies 
5,830 mi. Nonstop 

Seattle— Boeing Airplane Co.’s long- 
range 707-320 jet transport flew* non- 
stop from iiere to Rome last week, 
visited a few- Kutopean airports, and 
returned to Seattle nonstop from Lon- 
don. 'Flic flights were part of F'eActal 
-Aiiation .Agenev certification tests. 

'llie 5.830-mi. Rome fliglit was made 
in 11 hr. 6 min.: the 4,820 mi. from 
London to Seattle took 9 hr. 38 min. 
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United to Begin DC-8 Flights Sept. 18 


Los Angeles— United Air Lines, cn- 
letiiig the jet ctj nine montlis behind 
competitors, feels it will suffer no last- 
ing ill effects from the dehiy. and is glad 
it niiitcd for the Doiighis DC-8 since 
it Iretiercs this airplane is best suited to 
its needs, according to ^Villianl A. 
Piittetson, United's president. 

Patterson accepted dcliscrv of Unit- 
ed’s first JT3C-6 (J57) poseered domes- 
tic jet tr.msport from I^onald Douglas, 
Sr., at ceremonies here last week. The 
.lirplanc «ill be operated nn a provi- 
sional certificate for crew training and 
route familiarization. 

Concerning United's jet timetable, 
Pattenion said: 

• First transcontinental scrs’icc will 
shirt Sept. 18. fiilhnsing certification of 
the DC-8. Tlic line will inaugurate 
jet sersicc ssith at least eiglit DC-Ss, 
possibly 12. Dual configuration (first 
class and coach) seating will be incotpo- 


• Coastal service Ixitssccn Los Angcks- 
Saii P'ranciseo-Scattle nia\' be started in 

October or Noscniber of this vear, to 
absorb "end time" of DC-Ss between 
transcontinental runs. P.ilterson point- 
ed out that if a DC-S lands at Los An- 
geles at noon, and is not sehcdnlcd to 
shut back to Ness York iinlil i or 6 

S .m., tlicre is ani|ilc time to send a 
ight to San I'raiicisco-Scattle and rc- 
tnnr. tluis inacasing the airplane utili- 
zation rate and starting sersicc to these 
areas sooner than if the line waited for 
more airplanes. 

• Transpacific flights to Ilonohilu svill 
he started Jan. 2'. 1960, using the do- 
nicsHc class airplane with special pro- 
visions for Ds’enniter flight. 

United’s present DC-S order calls for 
18 domestic airplanes svith Pratt & 
Whitiiev aircraft )'l'SC-6 engines, a 
t.ikeoff gro.vs neiglit approximating 167,- 
000 !b„ plus 22 of the lieasicr (510,000 
II). maximum takeoff gross weight) 


jslaiies powered by Pratt & \\'hitiiey 
JT4 (J75) engines, 

hirst of the big DC-Ss will be de- 
livered in 1960. and nill be introduced 
on the iltmoluhi flight immediately, 
Pattenon indicated, nTiilt the first DC- 
Ss on that run will Ire oponitcd tlomes- 
ticalh- after the airplane enters sen ice. 

United will haw H DC-8s delivered 
bv the end of 1959. Pattervon said. 

Noting that United has been iilaii- 
ning intensively for introdnetimi of the 
jets. Patterson said United’s flight crews 
started training in Link simulators last 
Septcml)cr. In addition, he added that 
present United plans specify sonic 20 
hr. of simulator time followed by 10 or 
more hours' flight time. 

Questioned concerning the forthcom- 
ing transcontinental speed contests 
which arc shaping up among ict trans- 
i)ort operators. Patterson said United 
IS sure it can operate its DC-Ss to com- 
pete, "if we want to.” He added- how- 
ever. that United personnel feel that at 
present not enough is rt-allv known of 
operating jet transjnirts in the drag rise 
region at high Mach mimbers. and that 
United iirescntlv is planning to slav 
Ixicfc somewhat from the limiting Mach 
mimbers. 

Patterson also announced the pur- 
iliasc of seven additional Boeing 720 
mediuni-t.ingc jets, in addition to the 
II ordered initiallv in December, 1957. 
Deliveries on the 18-plane order will 
start in I960. 

The Ibiifed president .said United has 
compictciv financed all jet purchases so 
far annmmced. including the .seven 
more Boeing 720s, but indicated that 
additional financing would be rcsjuired 
and would haw to be arranged in order 
to sign contracts for more ainilaiies, 
such as the Douglas DC-9, or Boeing's 
projected model 727. 

llnitcd still is studying Lockheed's 
Flcctra turboproii airplane. Pattcrviin 
said, and has studied Convnii's SSO and 


United Considers DC-9 

Los .\ngcles— United .Mr Lines is "verv interested" in Douglas’ proposed DC-9 
mcdiiim.rauge Jet tnnisport, and would dcfliiitcly buv the airplane should Douglas 
decide to go aiicad with the )iroJcct, United President M’illiam Paltcisoii 
declared here last week. He added (lint although United c-annof now sign a eontiaet 
frn DC-9s. it still assures lOouglas of its "deep interest" in the airiilane. 

Proposed DC-9 would use o scnicd down version of the Pratt & At’hitncy JT5D 
tuibofan (7,000 lb. thrust), or possibly a British Rolls-Royce pouerphmt of the same 
thrust class, he -added. 

Fiivisioiicd is an airplane to carry about 70 passengers, able to operate on 
stage lengths of 300 to 400 mi. or up to 900 mi. iicmstop, vvitli a takeoff gross 
weight approximating 170,000 lb., Patterson said. 

.\cknow'lcdging that the line lias a nicdium-raiigc airplane in its Boeing 720, 
Patterson pointed out that there arc loutc segments which United serves where 
cities could very well be able to geiictate ttaffic to support perhaps three flights daily 
of a 70-passengirr plane, vihctc they would not be able to su]ipott the reunited 
inuiibet of flighty of a 120.passcngcr aircraft. 

Breakeven load factor on reasonable utilization should lie 3-t9f, Patterson siid. 
foi the 1X5-9. Inltodiictioii lime for an airplane of the DC-9 class, Patterson said, 
would be 1963, Paltersou added that the DC-9 aiiiionnccuieiit as a finii project 
could result in fewer orders for 720s than arc now pkiiiiicd. 
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University Study Sees Dim Future 
For Surplus Pistou Plane Market 


lUO |ct transports. According to a 
vtiitemcnt by Patterson. Unit^ fore- 
.ecs having 1 20 jet aircraft in its fleet by 
1965 and will, of course, retain some 
piston-engine crjiiipnicnt. With -10 
DC-Ss prcsentlv on firm order. pKi.s 18 
Boeing 720s. Patterson said the pos- 
sible order for lighter jets of the DC-9 
or Boeing 727 cla.ss could run as high 
as 50 airplanes over a five-year period, 
riiis would leave some 10 or 12 jet 
planes to be ordered, with the type 
probably dictated by wiiatevcr need ap- 
pears greatest at the time. 

I'iie airline currentlv operates lS-1 
pistcm-cnginc tian.vports. Patterson said, 
adding that while no buyers arc stand- 
ing ill line for piston-engine planes 
with monev in their liaiids. he foresees 
mi great liaiticts to di.sposing of sur- 
plus transports of this Ivpc, except for 
the DC-7. 

Concerning the general business out- 
look and financial picture, Patterson 
said United figures indic-atc that over- 
all this year, in spite of competition 
against jets on some run.s. Unjtcd's 
business is up 4J%. However, he ac- 
kiuivvledgcd that some nonstop trans- 
ecmtinental flights had been curtailed. 
But between New York and Cliiwgo, 
lie declared. United seems to be hold- 
ing its own well against the turboprop. 

Jet fare surcharges. Patterson said, 
currently arc pegged for United's op- 
erations at Slfi for the New Yotk-Los 
,\ngcles run, S7 for the Chiciigo-I.os 
.\ngcles fliglit and S3 for New York- 
Chicago. While none has been set up 
for Los Angeles, a figure between S3 and 
S7 will probably pawail-perhaps S5. 

Patterson pointed out that the sur- 
charge would give the line apjiroxi- 
iiiatcly a 2% increase in revenue, al- 
lliough the coinpanv is seeking an 
over-all 12% increase. He indie.ited 
that a C.fiB examiner rccentlv recom- 
iiiended an 8% iiicrca.se vvhicli, coupled 
with the jet surcharge, would boost 
revenues 10%, leaving 2% to gain. 

Requirement for the 12% increase, 
according to Patterson, i.s the situation 
which arises when airlines seek adeli- 
tionai cqiiitv capital, or financing. In 
the cquih' situation, he pointed out. 
the stoekfioldeis or stock buverv want 
a certain return for their monev, and 
he believes tlic additional 12% would 
provide the necc-ssarv rchirn. 

In addition, Patterson said, he be- 
lieves the current debt-c'qiiitv ratio of 
the airline, about 60% debt against 
40% equitv, should be reversed, 

l''or the future. United projects that 
over-all air traffic business in 1965 will 
be twia' that of 1957. '["he comp.iiiv 
anticipites that business will increase 
by 14% the .'irst year jets arc iiitni- 
duced, will level off at a fairly steady 
4% inacasc per vear through 1965- Of 
this, Patterson said. United expects to 
gatheT approximately 19% of the total. 


By Robert II. Cook 

M'.i.sliingloii— Nortlivvestern Univer- 
sity Transporlatioii Center report pre- 
dicted last week tliat tlie value of used 
turbo-compound airliners will drop to 
almost "scrap" levels by the end of 
1959. The report, drafted after a one- 
ve-ar study that attempts to forecast the 
used cominoreial aircraft market over 
the next six seats but drew fire from 
both the airlines and used-plane dealers. 

The study predicts the high, low and 
average sale price of piston-engine 
planes replaced bv tlic transition of ma- 
jor carriers to jet equipment based on 
a forecast of world traffic, operating 
costs of tile different airaaft and the 
supply of transports on liand. Univer- 
sity researchers adopted a "linear pro- 
graming'' technique to arrive at tlieir 
conclusions and termed the application 
of tile mefliod to predict the "price of 
a capital asset" as "a new departure." 

Two of the largest used aircraft deal- 
ers in the country. Frederick B. Ayer 
S; Axsociatc.s and General .\viation and 
Leasing Corp., termed the analysis 
"shocking" and "unrealistic” and ques- 
tioned tlie source of the study figures- 

•Airline comniciit also was critical. 
Spokesmen for .American, which i.s cut- 
reiitlv disposing of a large fleet of Doug- 
las DC-6s and DC-7s at prices far in 
exass of those quoted by the Notth- 
westcni study, contended that the te- 
port fails to reflect current jiriccs being 
lealized on .vurjilux iilanev and fails to 
recognize tlie future dispos.il potential 
for sucli aircraft throughout the world- 

Bofh the airline and dc.iler.v main- 
bain that it is virtually impossible tn 
plaa any sales tag cm an aircraft on .an 
anniuil basis for a predicted period as 
far aw-.n as 1965, which the university 
study aitempts to do. 

Other objectors point out that a re- 
cent study of this problem by United 
Rcsoircli, Inc. makes guarded estimates 
of u.sed aircraft values only as far .as 
1961 based only on an annual pcrccnt- 
.age decline in utility. 

Of greater iiiijxirtaiice, thevsav, is that 
United's .study of the foreign market for 
second hand planes indicates a need 
for 469 medium and medium-large 
transports within the next three vears. 
United Research estimates that there 
are currently 455 medium aircraft in 
U- S. carrier inventories at this time 
and that, to fill the anticipated foreign 
needs. 95% of this total would have to 
lie released within tlie next five vears. 

Involving 17 various models of piston 
uiginc aircraft, plus tlie turbojirop \'is- 
count, the university’s Transportatioii 


Center forecasts that through 1965: 

• Recent turlio-comixnind models, sucli 
as the Douglas DC-7 and Lockheed 
Super C and L-1049G .ind Ui49 Con- 
slellations will undc^o a fast price drop 
and mav be at or near "scrap" value 
as early as the end of this year, or at 
least by the end of I960. Boeing 
Stratoeriiisers also were included in this 
c.itcgon'. I he report placed a maximum 
value of S240,000 on the DC-7, 7B and 
7C bv the last quarter of 1959. The 
Lockheed L-1649 also was relegated to 
the lower pria' range bv the end of tliis 
year at a iiiaxiimim value of S250.000. 

• Smaller four-engine aircraft, such as 
tlic DC-6 and early models of the Con- 
stellation and Super Constellation, will 
decline at a slower pace but will reach 
scrap level by the end of 1960 or in 
early 1961. DC-6 prices were estimated 
at a 5120,000 bv the end of 1959. with 
the Lockhccds at SIOO.OOO for the 
L-049 and 5150,000 for the L-1049. 
United Research places a 5343.000 ex- 
pected price bag on the latter aircraft 
for 1961. 

• Douglas DC-4s and DC-6Bs will re- 
main above scrap prices bevond 1965. 
although their value will decline. Fx- 
pcctcd prices quoted by Northwestern 
were a 5120.000 average for the DC-4 
by the end of this year and 570,000 by 
1965. Tlic DC-6B will bring an aver- 
age of 5300,000 bv the end of 1959 
and only 5190,000 by the end of 1961, 
the report said. The United Research 
study estimates that this aircraft will 
be worth 5923.000 in 1961. 

• Vickers Viscount 700 scries will cle- 
cliiic slovviv with an expected average 
value of 5420.000 bv the end of this 
year and 5230,000 by 1965. 

• Comair and Martin transports will 
remain relatively liigli tlirough the 
period with tlic Convair 240 htingiiig 
5310,000 bv the end of this vear and 
the -340 and -440 series 5390,000. Con- 
v.iirs will drop to 5170.000 and 5210.- 
000 by 1965 with Martin -404s esti- 
mated worth 5160.000 bv the end of 
1959, said Notthwesfem. 

• Douglas DC-3 will remain in service 
but at a |iricc neat or at the scrap level 
tliroughout the entire period. 

Key to much of the |)ticc of used air- 
craft phased lint by aitliiies taking jet 
deliveries. Ayer contends, is the speed 
at whicli the change over to a jet jxiw- 
ered fleet is accomplished. He added 
that a liigli percentage of piston engine 
aircraft will he needed well bevond tiu 
five-year cutoff of the Northwestern 
study fur such varied uses as crew train- 
ing. transport of cargo and as spare ait- 
aaft. 
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Leading airlines order 


Major airlines, includinp Della. Northwest, Pan 
American, TWA am) L'nilcd, have already ordered 
Boeing Turlio-Starlers to fjrovidc fast, economical 
starts for large jet and turbo-prop engines. 

This quiet and versatile Boeing unit, backed by 
thousands of hours of ruggtd field service, supplies 
air to start the largest jet and turbo-prop engines — 
quick!) and economically. 

The Boeing Turbo-Starter also provides air for 
ground operation of alternators, pneumatic systems, 
and for checking cabin air conditioning and pres- 
surization. It can be used to remove snow and ice 
from aircraft and related equipment. 

Power is provided by the Boeing .S02-11B gas turbine, 


which ini'nrporates all the advantages of Boeing’s 
1."' \ ears of experience in gas turbine research, devel- 
opment and production. 

In-tullalion is in half-ton |xincl trucks for maximum 
mohilily, for complete details, write; -Mr. .1. C- 
Aridcr.son. Sales Manager, lialustrial Products Div.. 
Boeing Airplane tlornpam, Seattle 2-1. Washington. 



Minetti’s Dissents Oppose Higher Fares 


By L. L. Doty 

M'ashiiigton— Recent dissent of G. 
Jo.sc|jli Minctti in the Ciifl Acto- 
iiiiutics Board Six C-irricr Nfutual .Aid 
Pact Case (AW Ma\' 25, j). 39) lias 
focused industry attention on this 
Board member as the latest of the 
"great dissenters.” 

Since file first of the scar, Minctti 
has filed a total of 22 dissents climaxed 
bv a 25-pagc dissension that virtually 
challenges the majority’s legal findings 
in the nnifuiil aid pact decision. In tlio 
recent past, fivo other members of the 
Board liavc stood out as consistent dis- 
.'cntcrs; Harold A. Jones, a Board mem- 
ber between I9-1,S and 1951, and Jo- 
.seph P. Adams. 1931-1956. 
Dissension Follows Pattern 

On the surface, Minetti’s record of 
dissensions might suggest a maverick 
iclationship toward tlic Board and its 
final decisions- His dissensions, liow- 
tier, follow a pattern that offers some 
basic clues to liis imdcrlviiig philosophy 
on regniatory matters. 

In addition, while his dissensions tc- 
\cal a strong interest in economic fac- 
tors, liis frequent failure to take part 


equally strong lack of interest in route 

Since January, he has taken no part 
in nine route cases that ha\e been de- 
cided b\- the Board. Whatever his 
reason for abstaining in these cases, 
tliey arc the onlv cases thus fat this 
rear in which he is on record as not 
having participated. 

He did vote in the recent Pacific 
Northwest Local Air Service Case but 
took no |>art in the signifiamt Cliicago- 
Milwankec-Twin Cities Case (A\\' 
June 1. p. -H) whicli drew concurring 
and dissenting pinions from Vice 
Cliaitinan Chan Gurney and member 
Louis Hector. 

He did not \ote in the Intra-.Alaska 
Case, tilt' Kanab-Pagc-CIcii Canvoii 
Area Investigation, Great Lakcs-Soutli- 
cast Senice Case opinion and order at 
in the first and second supplcnicnlal 
opinions in that case. 

Last year, he took no part in the 
original decisions in the Sei'cn States 
Case, Great L-akes-Soiitlicast Case or 
the investigation of service to Winston- 
Salem and Greensboro-High Point. He 
did participate in the St. Louis-South- 
ca.st Scn icc Ca.se but filed a dissension. 
He voted with tlic majority in the Dal- 
las-West Coast Sersacc Case, 

Aiincfti also added to liis record a 
dissent ag'dinst a Board opinion grant- 
ing an exemption to Trans-Texas to 
oserfly Victoria and Coqius Christi. 


Ilowcicr, the rust majoritv of his dis- 
sensions against the niajorit)' appear to 
fall into four chief categories which 
would indicate he holds these positions 
as reasons for his dissents: 

• Op[K>ncnt of any fate increases or tlic 
addition of surcharges. His dissents in 
this area mav |irovidc some hints as to 
how he will lotc in the General Passen- 
ger Fare Im'cstigation- 

• Champion of overseas charter flights- 
Minetti’s dissents against the majority 
decisions doming exemptions for cer- 
tain charter fliglils suggest he support.s 
tins type of sersice as an essential facet 
of international transportation. 

• 0])]ionent of high subsidies. Minctti 
is a consistent dissenter against any 
rate of return on investment for local 



6. JOSEPH MINETTI 


AA'asIiiiigton-G. Joseph Minctti. 52, 
WJV niipniiitcd to the Civil Aeronautics 
Board by President Eisenhower in 1956 
os a nienihcr of the Democratic niinoritv 
oil the five-man Board- Between 1954 
and 1956. he was a member of the Fed- 
eral Maritime Board. Previously, he liad 
practiced law in Btookivii with' the firm 
uf Danahv, Dclancv '& Minctti and 
served as cbniinissioiicc of the New York 
Cih Board of Tnms|iortation and as ex- 
ecutive assistant to the Deputy Mayor 
of New York. 

From 19-(7 to 1950, he was commis- 
sioner of the Department of Marine 
and Aviation of New York Citv. During 
World War II, he served in the U-S. 
Army in the Counter InKlIigeucc Corps 
ill Euroiic. He has served under three 
U. S. attoiiic) generals as a special assist- 
ant ill the Antitnist Division. A native 
nf Bmokhn, Miiietti was educated at 
Foidhani University and St. John’s Uni- 
versity of Broohl)-n wlictc be received 
his law degree. 


scrsicc carriers that is higher than %% 
until n decision in the Local Service 
Carriers Rate of Return Case is reached. 
Ilis seven dissensions against the ma- 
joritv's 9196 rate of return in cases 
liaiullcd thus fur this year point to op- 
posih'on of the proposed 10.6% rate 
of return tecomincnded for trunklines 
in tlic recent examiner’s initial decision 
in the fare case. 

• Sensitivity to antitrust violations is 
manifested in his dissents. Minctti has 
a background as special assistant to 
three U. S. attorney generals in the 
-Antitrust Division. 

On the fare issue, Minctti opposed a 
slight upward fare increase of interna- 
tional tariffs filed by the International 
Air Transport Assn, for the western 
hemisphere. He dissented against a 
Board decision to suspend a tariff call- 
ing for reduced fares between Scattlc- 
Portland and Anchoragc-Clcar. AUska. 

He supported the 25% reduction in 
■’off-peak” coach rates between Boston 
and Miami which Vico Cliainnan Gur- 
ney opposed on grounds that the rates 
were not “sufficient to recover costs of 
the service rendered.” 

He dissented against the majority’s 
approval of a jot surcharge on first-class 
domestic flights because the General 
Passenger Fare Investigation indicated 
“an industry anticipation that unit costs 
for jet aircraft will be apprcciablv lower 
than current unit costs tor piston driven 

He also noted that the surcharge, 
coupled with other fare increases and 
adjustments, would increase rates 17% 
above the fare level effective prior to 
January, 1958. and he compared that 
aiiioiiht with tlic 15% average fare in- 
crease requested by the industry in tlic 
fare case. 

In the s.ime case, member Louis 
Hector not only supported the first-class 
sureliarge but said lie saw no reason vvhv 
a surcharge should not be applied to 
coach traffic. 

Later, the Board approved surcliargcs 
for botli types of travel. 

Charter Advocate 

In the overseas charter field, a ma- 
jority ruling denving an exemption to 
operate a cliarter can almost inevitahiv 
lie expected to draw a dissension from 
Minctti. Since Jan, 1, he has filed six 
such dissensions urging more libera! 
treatment of charter requests. In sev- 
eral cases during the past year, his dis- 
sensions have resulted in a rcvetsal of 
tlie Board’s original order. 

Last month, Minctti used a dissen- 
sion in a transatlantic charter flight rul- 
ing to criticize the Board- The re- 
quested e.xcmption for the flight was 
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the most popular pair 

- 


since Wilbur and Orville 






Already in wide use by airlines and business fleets, 
Collins 51X-2 Receiver and 17L-7 Transmitter are 
the overwhelming choice of the airlines in the new 
jet and propjet transports now flying or under con- 
struction. This popular pair meets jet age demands 
for increased reliability and simplified operation in 
reduced size, lightweight airborne equipment. 


The Collins 51X-2 Airborne VHF Receiver covers the 
108.0 to 151.95 me range, providing 880 crystal con- 
trolled channels for VHF communication, VOR, LOC 
and TVOR reception. The companion unit, the 17L-7 
VHF Communication Transmitter, provides 680 
crystal controlled channels with 50 kc spacing in 
the 118.0 to 151.95 me range, 25 watts output. 



COLLINS RAI 




denied bv the inajoritv because of al- 
leged misrepresentations made in 1957. 
prior to the application for the charter 
III question. 

Minctti. in Ids dissent, wrote that 
"since the current misrepre.sentation is 
no mure nialcrial than the past, it docs 
not detract from the chartcr-wortliiness 
of the group. " lie added: 

"I am puzzled, inotcmct, that the 
board should take this time and method 
of ads'ising the cbaitcrci of its dissatis- 
faction with 1957 representations. The 
matter should have been discussed and 
resohed when it arose in 1957. - . 

In his dissensions against the grant 
of a 919? rate of return on inscstment 
tor local service and helicopter carriers, 
lie has been joined by Hector on ses etal 
occasions. Generally, Minetti's reason- 
ing for these dissensions reads similar 
to this: 

"1 cannot agree to allowing this car- 
rier a 9.5% rate of return on inveshnent 
|)rior to a resolution of that question in 
the iiending Local Sers icc Carrier Rate 
of Return Inscstigation.” 

I! is philosophy on subsidy is suniinar- 
ized in this extract from a dissent in a 
Xcw York Airwass order: 

“Proper exercise of out stewardship 
of public funds dictates that «e pres ide 
helicopter operators with a higher sub- 
sidy rate of return only where an esi- 
Uentiars- foundation cstablislics the 
necessity and propriety of doing so." 

Minctti also dissented against a ma- 
joritv opinion in the Delta-Chicago & 
Simfhern Reopened Mail Rate Case 
and wrote that the amount of mail pas 


paid to C&S should be reduced by 52,- 
'47.000 rather that the 51,795,000 
found fcxcessh'c by the majority. 

His consistent alertness to any moscs 
which may invade the prohibitions of 
the antitrust laws is manifested in his 
dissension against a majority order au- 
thorizing Delta Air Lines to join with 
other carriers for the purpose of dis- 
cussing the rounding-out of fares to 
cscn-dollar amounts. And in his classic 
dissension in the Six Carrier Mutual 
Aid Pact case, he refers to antitrust im- 
plications in the aid agreement by not- 

“Such questions are always present 
where competitors agree to share excess 
earnings, Sharing profits witli a com- 
petitor. like ptaving marbles ‘for fun’ 
latiiet than 'for keeps.’ is entirely in- 
consistent "itli the concept of vigorous 
competition between rivals. The car- 
rier.s have been certificated to compete 
with, not subsidize, each other." 

It is this strong stand against the 
inajoritv opinion in the mutual aid 
case that has spotlighted Minctti in 
leccnf weeks. In no instance, through- 
out the dissension, does Minctti shite 
that the majoritv’s findings are illegal 
or tliat their decision actuallv violates 
the RaiKvas' Labor Act. 

In liis conclusion. Minctti calls for 
disapproi'al of the agreement ‘‘as ad- 
lersc to the public interest." F.arlier, 
he writes that ". . . we cannot approve 
this agreement as not in violation of 
the hederal Aviation Act, the Railwav 
laibor Act, or in the public interest in 
cither, if it permits, encourages or re- 


sults in carrier actiiitics which violate 
cither statute” and then adds: 

"In the absence of information te- 
sponsiic to the many questions arising 
under this agiecnicnt, «e must disap- 

HowescT. he pulls no punches in his 
aiticism of the agreement. I’or ex- 
ample, he wvites that it imposes 
coercion on labor and is "premised in a 
proposition repugnant to the Railway 
Labor Act. " He charges the agreement 
is "contratv to the objectives of the 
Railwav Labor Act" in that it imposes 
compulsory multi-employer bargaining 
witliout emplove consent and substi- 
tutes reliance on economic force for 
good-faith bargaining. 

He notes that agreement, “in threat- 
ening economic warfare unless employes 
accept anv and all Emergcncs Board 
findings, amends the Railway Labor 
.Act's statutory plan in a manner which, 
from an employer’s point of siesv, is 
just as effectise as the elimination of 
the statute." 

Minctti is equally aitical of the 
Board in the dissension and wtites; 

■'Here, in spite of a priina facie in- 
dication that the agreement is repug- 
nant to the purpose of the Railway 
Labor Act, the niajorih- has granted its 
apprrnal, not on an insufficient record, 
but in tlic total absence of any ivi- 
denriarx record. In addition, this dc- 
ficieiicv is aggravated b\ Ihe fact that 
biite.iu counsel, normally the sole 
spokesman for the public interest, lias 
neither participated in oral argument 
nor filed a statement of position.” 
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Vanguard Tours Europe in Sales Drive 


W'cvbtidgc, England— X’ickcrs has 
l.nmclia! .1 slick, cnniprclicnsivc s.ilcs 
presentation in Iviiropc for its \'an- 
guard turboprop transport. 

I'iach presentation is liased on a flight 
(lenionstration ssitli the N’lingii.itd and 
.1 full this's ground st^^ion backed bs 
.1 tilni and slides. Presentations arc 
lieing made in Cennany, Belgium and 
Itals'. the aircraft returning to base 

The ground pre^entation is dis'ided 
into tsvo sessions, the morning session 
being occupied uitli a detailed survey 
of the eiigineetiiig and introdncexl by 
,1 film sbowiiig design, production and 
ramp liandliiig details. Ibis session 
also includes a flight test report- 

Tlic aftenioon session is dci'otcd 


to a completely detailed anabsis of 
of the aircraft- 

I'iie tborougliness and well rehearsed 
ebaracter of the rmitiiie w.is made esi- 
dent to .\vi.viioy W'i.ik during a niii- 
fbrongh of the present.ilion during the 

at W'esbridge. 

Each presentation is introduced by a 
full director of the program. Speakers 
in the sales te-ains arc all designtts with 
filing experience, 'lliei stick to a 
.sfimdartl format. ])re'arr.ingerl according 
to the coiintrs in wbicli the present.i- 
tion takes phice. The o]xr.ition.il st.i- 
tistics and grapb.s arc oriented aroinul 
the operational bases of that einnitri. 
Spe-jkers arc switched to suit differ- 


ent audiences. Both sessions moie 
brisklv and arc bemily illiistraicd with 
the aid of a \'ickcrs slide projector 
wliicli is teniotely indexed by the 
speaker biiiiself at about one slide per 

rile presentation seeks to prose 
lli.it '‘tntbo)>rops in general are not tlie 
poor man's jet" and to •establish that 
the X'aiiguatd has the lowest operating 
costs of any aircraft, llie basis of its 

per p.isseiigcr mile for a large portion 
of its range band are explained. Km- 
pbasi/ed is flic cost inseiisitivih- of tlie 
.lircraft wlien diverging from its opti- 
iinnn etnising flight. \'ickers .sais that 
01 cr ranges of about 10(1 mi. the cost 
pciulty tor the aircraft when cruising 



ACTION of all tliiee wheels of the \'ai;gnard undctcarriagc is shmilatcd (left) in \'ickcts test rig. .\ total of 15,000 flight cicles will b« 
aiitonuHeaUv programed. X'angiiatd eicctriail installation test rig (right) will be run continuously for five years of debugging. 
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ill the 10.000 to 20.000 ft. band docs 
not exceed S-44. 

'I’lic company also seeks to deny any 
speed advantage eaijoyed by jets over 
this distanec. 

Vickers believes the Vanguard will 
prove well timed in the face of the 
current cheap fare moveincnt in Eu- 
rope. 'Hie presentation points to the 
fact that air traffic increased 50% 
wiicn BE.\ introduced its cheap fare 
on the I.ondon-Glasgow service. This. 
X'ickers savs, is indicative of the greater 
importance of lower fares over reduced 
block times in the airline business. 

Might tests at Vickers report very 
favorably on performance to date, with 
servicealiilitv much better tlian liad 
been expected. 

The companv has hvo new fully in- 
strumented flight aircraft in the pro- 
gram. Tlie first aircraft, now' grounded 
for installation of resonance equipment, 
lias collected 1 19 hr. in 52 flights, the 
second aircraft— the No. I BE.\ ma- 
chinc-37 hr. in 27 flights. 

Mying has so far been without in- 
cident. Modifications include a dorsal 
fin now being fitted. The need for a 
dorsal fin was threatened in some later 
wind tunnel tests but Vickers Imped 
to get awav without it. Besides this 
modification, some early development 
was requited to improve the response 
rate of the nose wheel and there was a 
need to boost tlic effectiveness of the 
ailerons at critical takeoff speeds dne 
to the low rate of roll in this speed 
liand. ,^n innnediate modifiention has 
Ixicn an increase in tab power and the 
installation of vortex gcncnitors on the 
up|5ct wing .surface, 

Capt. Dick Rymct, Vickers senior 
experimental pilot, told .Aviation 
W'kce that the Vanguard had demon- 
strated considcrablv better char.ictcr- 
istics in the pitching plane than the 
A'iscoimt and was a ''delightful" aircraft 
to land both bv dav and night. 

Stalling behavior had not been fully 
investigated but even down to 75 kt. 
no tendency had developed for the air- 
craft to drop a wing wlicii close to the 
stall-a feature of the Viscount- The 
aircraft also had the advantage of more 
.vfall buffeting than slmvvii bv the Vis- 
count. Rynier inaintained that the Van- 
guard was considerably qiiictCT than 
the Lockheed Eicetra and was even 
quieter than the Viscount- Conver- 
sion from the Viscount would present 
few problems, said Ryiner, due to simi- 
larity of the two aircraft and the close- 
ness of their landing and takeoff specds. 

Tlic aircraft tias Isecn getting off the 
ground in less tlian 1.200 vd. at its gross 
weight of 141,000 Ib, So' far the maxi- 
niiiiii indicated air speed has been re- 
stricted to 270 kt. until flight rcson.- 
ance tests have been concluded. The 
first aircraft is ciirrcntlv being equipped 

AVIATION WEEK, June 8, 1959 


with the resonance equipment and 
Vickers thinks it will be clear of this 
base of the flight program witliin 50 
ying hours. Maxinnim indicated sea 
level speed of 370 kt. will be ap- 
proached in inciemeiils reducing from 
20 kt. The aircraft has already been 
able to demonstrate its maximum 
cruising true air speed of 425 mph. at 
25.000 ft. 

Aircraft No. 3 will be instrumented 
tor tropical trials and tlie fourtli air- 
craft will be used for vvintcriTation 
trials followed bv route proving. 

By Match next yt-at Vickers liopes 
to liave logged 1,290 hr. vvitli five air- 

Trans Caribbean 

Wa.shington— Civil .Aeronautics Board 
lust week approved a new fare discount 
plan for Trans Caribbean .kitwavs which 
could result ill fate cuts r.mging from 
3 to 10% in the carrier’s round-trip 
fare between New York and San Juan. 
Puerto Rico. 

The Board, by a four to one votp 
with Vice Chairman Chan Gurney dis- 
senting, denied objections filed bv East- 
ern Air Lines and Pan American 'World 
Ainvays, and allowed Trans Caribbean 
to offer a 5'".' discount to passengers 
departing ftimi eiflict city for a return 
flight on Monday, Tuesday, Wednesday 
or 'Ihursdav within a one-vear period 
and 10% on the same departing days 
if the round-trip flight is accomplished 
within a 16-day period. The discounts 
would not appiv to first-class fares Imt 
would be applicable to lower class fares 
such as Trans Caribbc.in's current tlirift 
flights wliich are now S45 mie wav. 

Pointing out that the CAB calendar 
calls for a hearing on the entire thrift 
and tourist fate question in the Carib- 
bean area this week, Gurney urged that 


craft in the test program and to he 
ready for certification with the excep- 
tion of route proving. 

Recording equipment is based on 
photographic recording and trace re- 
corders although some magnetic tape 
equipment may be used later. In gen- 
eral, one Vickers spokesman said, mag- 
netic tape recording techniques were 
too expensive for any single British 
aircraft companv. He maintained that 
it was a superior svstem but there was 
a tendency to overdo it in the United 
States which led to considerable loss 
of flexibilitv due to the time needed 
to reduce the data. 

Fare Approved 

'Trans Caribbean's new discount be in- 
cluded as part of the hearing, instead, 
and c.iutioncd against a further reduc- 
tion in the "lowest per mile rate of any 
fare in the countrv" without first de- 
termining the effect .such a move might 
have on the profits of competing car- 

Shortly after Trans Caribbean's S45 
faro was approved last year bv the 
Board. Eastern and Pan .Ainorit-an were 
granted increases in their first and sec- 
ond class fares over the same tenitc. 
W'hcn CAB voted last July to investi- 
gate the fare .situation in tlie Caribbean 
area, member Haniiar Denny noted 
that, within less than 30 davs afta tire 
Board authorised the fare increase for 
I’an .American and Eastern, the two 
carriers filed tariffs reducing their tlirift 
class fares from S52.50 one vv-av to S45. 
Denny said that, although the carriers 
liad cited a financial need for the fait 
increase, it later appeared that the 
liiglicr fares may have )x:cn utilized as a 
"subsidy" to support tlie competitive 
cut in thrift class service. 

45 




BIG FORE-AND-AFT DOORS AT PERFECT LOADING HEIGHT ENABLE THE ARGOSY 
TO LOAD AND UNLOAD WHOLE CARGOES IN UNDER 20 MINUTES 


Tlic less you handle cargo the cheaper the tronaport opera- 
tion. Tlris to true particularly ol air freight where quick 
tumround is eesential il costs are to he kept to a mini- 
mum. With the Argoay (AW660) a loading system to being 
developed that will enable the huge freight hold to be 
cleared and filled again in a lew minutes. With full- width 
doors at either end of the fuselage, the load can he dis- 
charged at one end while now cargo to being loaded at 
the other. 

High pressure refuelling cnsui'cs that a turnround can bo 
completed in under SO minutes. It the Argosy to used lor 
mixed traffic— a role for which it to particularly suited- 
passenger and freight loading take place simultoueously. 


The use of well proven components, poiticularly the Rolls- 
Eoyoe Dart piop-joto, promise exceptional utilisation for 
round-the-clock operations. 


PERFORMANCE 

POWERED BY 4 ROLLS-BOTCE DART PROP-JETS 
AIRCRAFT CRUlaUJC SPEED: ahWO r.p.m.) 296 ro.p.h. 
M.AXIMUM PAYLOAD: 27,0M 16. 

RANGE WITH POLL FUEL RESERVES AND 80,000 16. PAYLOAD; 


THE Argosy BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 

DEBIONED AND BUILT FOR THE HAWKER SIDDELEY AVIATION DIVISION BY SIR W. O. ARMSTRONG WHITWORTH AIRCRAFT LTD 
A6 


SHORTLINES 


► Aeroflot, the Soviet state-owned air- 
line, estimates that bv 1965 between 70 
and 75% of all passengers traveling 
between large cities over 621 mi, apart 
uill go by air. Pri\ate auto trar el in the 
Soviet Union is an insignificant factor 
in inter-city transportation and probably 
will remain so for a long period of lime. 

► American Airlines has added two 
Lockheed Electra first-class flights on 
its Washington-Chicago route. New 
schedule calls for departures from 
\\^ashiiigton at noon and 6:50 p.m, 
in addition to the 8:55 a.m. and -1;55 
p.m. flights now in effect. American 
also has added a Douglas DC-7 flight 
to Dallas from Washington, dcpjirtmg 
at 7:55 p.m. and arriving in Dallas at 
10:25 p.m. All times are local. 

►Canadait 5-40 turboprop versions of 
the Conrair 4-40 have completed an 
80,000 mi-. 10-wcek fliglit demonstra- 
tion circuit in North and South Amer- 
ica. The two aircraft carried a total of 
4.159 persons on demonstration flights 
during the period. 

►Cliicago Helicopter Airways reports 
that prcliniinarv Mav tiafflc figures in- 
dicate that it carried between 17.000 
and 18.000 passengers during the 
month- 

► Continental Airlines, witls inaugura- 
tion of Boeing 707 Chic-ago-Los Angeles 
sersiee scheduled to begin today, says 
it is spending some 5750,000 tor jet 
training of flight and ground crovs. In- 
cluded in the cost is a jet engine trainer 
costing 576,000- 

► Federal Aviation Agency Administra- 
tor Elwood Quesada is taking jet trans- 
port training at the Air Force Boeing 
KC-135 school at Castle AFB, Calif. 

► International Air Transport Assn, re- 
ports that Sudan Airways has joined the 
association as its S8th member airline. 

► Panagra, .American Airlines, Delta. 
National and Pan American W'orld --kir- 
na\-s have joined in a transcontinental 
interchange agreement to provide daily 
Douglas DC-7 fliglits from Los Angeles 
to Dallas, New Orleans and Miami, 
connecting there with Panagra 's 10 
p.m. flight to Panama, Ecuador, Peru, 
Chile and .Argentina. 

►UAT French Airlines and LIBIAVIA 
Libyan Aviation Co. liavc signed an 
agreement which provides for U.6T- 
owned Douglas DC-6B aircraft to oper- 
ate twice weekly service over LIBI.V 
V'lA's TripoH-Athens-Ankara route. 


AIRLINE OBSERVER 

►Watch for an order bv Iberia Air Lines of Spiiin for a fleet of three turbojet 
transports, probably the Convait 8S0. Jose Antonio Suances, director of the 
governmeiit-controiled Institnto Nacional Industrias (I. N. I.), has been in 
the U.S. with a team of technicians analv-zing turbojet equipment avail- 
able for deliverv' late this veat. He also is reported to have completed 
negotiations for a Reconstruction and Development Fund dollar loan to 
cover in part the purchase price of three aircraft. I. N. I. will loan the carrier 
the balance it needs. Iberia Bled a letter of intent with Douglas .Aircraft Co- 
last year for DC-8 turbojet transports but apparently now feels the Convair 
is better suited to its requirements on the mid-Atlantic route. The carrier 
plans to begin its jet service in early 1960 to meet anticipated competition 

► Civil Aeronautics Board will impose heavier sanctions in dealing with 
violations of Civil Air Regulations by airline transport pilots than has been 
necessary in the past. The Board has warned that strict compliance with 
the regulations is c.cpccted because "not only has the number of aircraft 
inctcas^, but the aircraft arc faster and larger, enhancing the general 
liazards and also the potential magnitude of a single mishap." 

►Pratt & IMiitncy JT3C-6 turbojet engines completed over 50,000 hr. of 
flying during first six months of operation in commercial service. Total of 
25 engines have reaclied the authorized 800 hr. overhaul time. Here’s how 
the JT3 record compares with the R-2800, which powers the Douglas DC-6, 
during a comparable period of time. R-2800 engine reached 7.145 hr. oper- 
ating time per premature engine removal for overhaul compiircd with 16,667 
hr. for the JT5. Aircraft utilization for R-2800 was 4.0 hr. per engine per 
day compared to 7.25 hr. for the JT5. 

► Leningrad is becoming a major traffic hub for new Russian turbojet and 
turboprop flights. Aeroflot on Mav 21 inaugurated tbricc-weekly service 
between Leningrad and Vladivostok with 75-ptoce Tu-104's. The 5,000-iiii. 
route between USSR's two largest seaports is coveted in 15-14 hi. with stops 
at Sverdlovsk, Novosibirsk and Irkutsk. On May 25. direct service between 
Leningrad and Adler on the Black Sea coast was started with II-IS turbo- 
prop transports, 

► Trans World Airlines is experimenting with three extra first-class seats 
in its Boeing 707 turbojet operation. One plane lias been flying for about 
a week with this configuration. On the port side of the first-class compart- 
ment. normal two-abreast configuration lias been converted to tlirce-abrcast 
at three loc.itions bv removing a table that normallv is between the two 
scats. TWA says the main idea is to accommodate passengers traveling 
in groups of three vvlio may prefer this arrangement. 

► Civil Aeronautics Board has warned that moves bv local service carriers 
to enter the aircoach market will be examined closely. In a statement of 
provisional findings on the mail rates of Pacific Air Lines— only local service 
airline offering coach fliglits— the Board cautioned that authorization to 
Pacific for coach flights should not be construed as "an invif-.ition to the 
local service industry at large to embark upon similar programs.” 

►Convair will begin its first engineering and maintenance training program 
on the 880 turbojet transport in July. First class will be composed of Trans 
World Airlines instructors, key supervisory and lino maintenance personnel. 
The six-vvcck course will be divided into specialist groups: line and power 
plant, stnictural and systems, electrical and electronics. 

► Military Air Transport Seniee has awarded stipplemenlal contracts totaling 
mote than S3 million to six airlines for oveneas passenger airlift during the 
months of July, August and September. Call commitments of 5692,208 went 
to Flying Tigets; 571,913 to Hawaiian Airlines: 5191.970 to Transoccan Air 
Lines; 5289.544 to Alaska .Airlines; 5609,501 to United States Overseas Air- 
lines and 51,186,071 to Twentieth Century Airline. Majority of contracts 
cover ttaiis)«rtation from West Coast military bases to Japan, Guam and 
Okinawa. Carriers were selected from a total of 28 bidders. 
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THE OFFICE OF THE AIR ... a new standard in executive flying 


UcONyM/R! O^U 

JET-PROP EXECUTIVE VERSION 

Functional for business purposes . . . 
Spacious for prestige executive suites 

The Canadair-Convair ‘540’ executive 
aircraft oifers a new major development 
in business flying: the ‘540’ has airliner 
size that provides roomy work-in-flight 
office space for as many as 24 people, 
or ample room for custom-designed 
executive offices, lounges and staterooms 
... it is jet-prop quiet for normal con- 
versation and work ... it is fast, with 
speeds up to 340 m.p.h., and saves many 
precious minutes of executive time . . . 
it is long-range and capable of one-stop 
transcontinental flight. 

Company officers and corporation 
pilots will also appreciate these other 


important advantages: demonstrably 
lower cost of operation and mainten- 
ance, ability to get in and out of almost 
any airport, and basic reliability estab- 
lished daring the 6,000,000 hours of 
flying experience of the Convair series 
in military, airline, and business use. 

Behind the ‘540’ stand the manufac- 
turing reputations of two great aircraft 
manufacturers, Convair and Canadair, 
both members of the General Dynamics 
family of companies. 

This new ‘office-of-the-air’ merits your 
closest study. 


CANADAIR, 





Salaries Reported by Cargo, Local Lines 




USAF, FAA Order Taxi Radars 

I'dllowon contract fnt five additional Airpint Siiifncc Dctcdioii Eqiiipiiiciit (ASl^l’l) 
radars, siiiiitai tu those slioan in ojictatinn abuse at Idicssild Intcrnatioiuil .\irpnrt, has 
been awarded bs U.S. Air Force and l^e-dend Asiaticn Agencs. firing total order to 
U) units. Contract tor SI, 518,692. ssas awarded to .Sirborne Instrnineists laiborators 
Division ul CnllcrUaiinncr. hie. Coinpans sa;s scope siiU sbim a man svalking a mile 
distant front the antenna. 
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*; profiU'V above i.s sbnpintc parts for new Lockheed Electran. 
K'laet tool positions are beintr defined by command siirnals — as 
many as 200 per second — -from the Ampex FR-100 in the control 
system to the right of the machine. 

The accnracy of such a rniiling opci-ation increases with the 
number of points defined per inch of tool motion. One vcol of 
nu'jrnetic tape defines millions of points, programming tip to 
I'.fi liuur.H of continuous machine operation. Recycling a tape 
loop will program an entire run of identical work-pieces. 
Shaping parts by command signals from Ampex -cquipperi auto- 
matic control systems is now routine production operation at 
such places as Lockheed in Burbank, Alartin at Denver, Rohr 
at Chula Vista, Convair at Ft. Worth and San Diego, and Gid- 
dings& Lewis at Fond Du Lac, to mention only a few. 

Even though punched cards and psper tape are still proving 


adequate (or many of today’s less-sophisticated automatic con- 
trol installations, systems engineers arc increasingly interested 
in the superior speed and dnta-haiidling advantages of magnetic 
tape. An Ampex FR-JOU, for instance, can extract a short burst 
of digital information ts]ual to that on an entire punched card 
in less than 4 milliseconds. Including start and stop, 

In configurations like the one illustrated, the advanced Ampex 
FR-lilOA. with its 14 tracks on 1 -inch tape, has ample reserve for 
extra functions. Six tracks may be used for tool-position coordi- 
nates; others for start, stop, coolant, or even voice instructions. 
Whether you believe the future of automatic control lies in 
point-to-point positioning, continuous-path control, or both — 
Ampex magnetic tape recorders have built-in reserve capabili- 
ties which make them worthy of consideration as a component 
for any control system designed for tomorrow’s needs. 



AMPEX INSTRUMENTATION DIVISION 
93A Charter Street. Redwood City, California 


f/'rsf in magnetic tape instrumentation 


SPACE TECHNOLOGY 


Centrifuge Checks Orbital Pilot Stresses 


By Ricliard Sweeney 

Los Angeles— Cciitiifu§i tests indi- 
cate lliat acceleration stresses on a pilot 
during launch and re-entry phases of 
orbital space flight svill permit optimum 
perfotniaiicc if the |)ilot is provided with 
suitable controls and displays. 

Iliis Aviation W'iclk pilot partici- 
pated in a typical orbital acceleration 
profile which was nin in ii centrifuge at 
the Unisersity of Southern California 

Since man’s performance inidet ac- 
celeration can be degraded according to 
the degree of fatigue, the orbital aeccleT- 
ation profile nils ton at the end of a day 
in which the pilot had experienced fisc 
exposures to accelerations, each expos- 
ure consisting of about 50 see. at 5g, 


followed iminediatelv bv about the 
same time period at 6g. In all cases the 
accelerations were transserse, front to 
Ixiek. 'llte subject also had taken a bat- 
tery of written txaniinations. so the lest 
was not made under optimum plivsio- 
logical conditions. 

'Ilie 5g and 6g accelerations «erc run 
as part of an imestigation being con- 
ducted t() dederniine what degradation, 

undergoes as a function ot transserse 
acceleration. Indications are there that 
no degradation occurs. 

'Hrcrc will be physied stresses other 
than gravitv forces placed upon a hu- 
man pilot thrusting into space, cither 
in an orbital capsule such as Merenty 
or in a s chicle such as Dyna-Soar, but 
pto'isions will be made for reducing 


these stresses to the scry mininium. 

h'acilities and equipment used in the 
centrifuge run included a plywood 
frame for a seal, with foam rubber scat, 
back pads and a headrest. Since the 
chair or pilot scat sstis in no w-a\’ con- 
toured, J rolled-up set of coscrafls was 
used as extra support in the small of the 
back. No special clothing was worn. 
A throat microphone was worn during 
all the runs, hotli in the investigation 
and tire orbital profile. Tire seat did 
not incorporate any armrests ot other 
special pcorisions which would be a 
part of a space pilot's scat. No pressure 
breathing or other similar equipment 

Total elapsed time of accelerations in 
the launch phase of this trpical orbital 
profile was 450 see., of wiiicli 30 see. 
were spent at rest, 'lire rest period 
corrcspuiuled to the times between 
biiniout of one stage and ignition of 
another. Re-entrv acceleration tinre was 
165 sec. 

Profile Stages 

The profile was as follows: 

• First stage. .S 130 see. buildup to a 
maximum tr.ms'cr.sc acceleration of 
6,5g. After burnout, tlierc was a 20 see. 
rest period witli no acceleration, simu- 
lated by stopping the centrifuge. 

• Second stage spanned approximately 
160 sec., with a buildup to a maximum 
of 4.3g. This in turn was followed by a 
10 see, rest period, simulating the time 
between second stage burnout and third 
st.ige ignition. 

• Third stage would be a 110 sec. 
buildup to a maximum force of slightly 
nrer 2g. In the ccnftifngc. howercr, a 
gr.idual buildup to 2g, a light force, 
could not be simulated accurately. In 
actual fact, the centrifuge was started 
and run almost the entire time span at 
a level of approximately 2.3g over the 
entire third stage time periotT 

• Re-entrv phase of tire profile, wliich 
followed very shortly on the third boost 
phase, a nia'tler of 15 to 20 sec. after- 
wards, saw a buildup to a maximum 
force of 8.25 or 8.3 transverse gravity 
force over a time span of 165 sec. 'I'he 
actual flight profile would have the 
point of maximum accelerations occur- 
ring about two-tliirds of the way through 
the time span, at .ibout 110 see., with 
an alnrost svnimetriral curve represent- 
ing the buildup to maximum, then the 

The prime requisite for a pilot to 
operate adequately under transverse ac- 
ccleiations is experience. This was more 
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than adequately evidenced to this pilot 
during the orbital profile. 

Wliile taking part in the investiga- 
tion prior to the orbital profile, sub- 
jects had been assigned certain basks 
to be performed while under the two 
values of transverse accclcration. 

In executing these, a small console 
was used by the pilot. Thi.s console, 
which rested on the pilot’s knees, was 
mounted on a wood board, and had 


no special hand grips. It consisted of 
two rows of buttons mounted on an 
aluminum box about Ii in. high, about 
12 in. Inng and 5 in. wide. During the 
first two fauncli stages of the orbital 
profile, this pilot kept Iris Inmtis on the 
console used in the earlier experiments, 
altlrougli tlicre were no tasks assigned 
during the profile. 

During the first boost stage of the 
trajectory, this pilot kept his bands in 


position on the console. Additionally, 
iie w-as keeping his feet in place on tlie 
slanted board footrest vvliich had been 
used during tlie earlier experiments. 
Here, keeping the arms and legs in 
place seemed to induct- a stress wliicli 
was not present or went unnoticed in 
the earlier runs, quite probably due to 
the fact that tliis time there was no 
tusk or diitv for the pilot to perfonn. 

Time period of the buildup to max- 
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S-tav 'home' and see more 


Aggressor terrairt and positions are open secrets to Tl-equipped recon 
drones and snooper aircraft. Field commanders can now reconnoiter “in 
person” far behind aggressor lines without leaving Jield HQ. Instant, accu- 
rate, continuous data on thousands of sq mi of hidden territory can flow 
into headquarters in the time one foot patrol could complete its mission. 
Hundreds of targets can be spotted, evaluated and brought under fire in 
the same time interval . . . most of them within seconds after detection. 

This capability exists now at Texas Instruments. For detailed dis- 
cussion, military and industrial personnel with need to know please write or 
call: SERVICE engineering department. 


RESEARCH, DESIGN/DEVELOPMENT/ .MANUFACTURING of systems for: .4i> tra/fic cuntra! ♦ Airborne 
early warniny • .AntiwisisiU • Antisubmarine learfare • Affaefc coiifroi • Countermeasures • Missile systems 
.S'ariyatinn • Reconnaissance • Space electronics; and on detector cells, enyine uistrume.nls, infrared, intercom, 
microwave, optics, radar, sonar, telemetry, time standards, transformers and other precision devices. 


Texas 



Instruments 

INCORPORATED 


APPARATUS DIVISION 


iiiniiii iicccicration, iind the dcccieia- 
tioii, nhicli simulated the fitst stage of 
an orbital flight, seemed faith long to 
tliis pilot. Primarily, this is attributed 
to Kick of a useful task. Also tending 
to induce the feeling of an extended 
time period u-as the effort requited to 
keep the liaiitls and feel in the proper 
place uitliout support. 

During fitst stage buildup, .ilthough 
the in.iximuin transserse forces were 
nut as high as later encountered, the 
over-all stress lesci on the pilot was con- 
siderably higher than had been experi- 
enced in the previous runs- 
Optimized Seat 

Had this profile been run in a reason- 
ably optimized scat; that is. one that 
had provision for foot and arm restraint 
and/or cushioning, it is felt that the 
o'cr-all stress would have been coiisider- 
ablv lessened. 

At tire same time it appeared ohsious 
that bas ing a task of some kind to per- 
fomi would additionally lessen o\ct-all 
stress induced by the accelerations. 

Coinbining a useful task with opti- 
mized ens'ironment; i.e., a properly 
fitted contour seat, and pressure breath- 
ing equipment, would sene to almost 
completely ntillifs’ the effects of the 
accelerations per sc. 

I'’ollowing the first-stage buildup, 
thrust simulation was abtuptiv ended 
as would occur at burnout of the first- 
sbage rocket. 

The second stage buildup coseted a 


time period of ifiO sec. with peak 
acceleration of 4.5g. 

This second stage proved considcra- 
hly easier to endure than the first, pri- 
marilv because experience had been 
gained with this tv pc of run during the 
first stage test. Secondary cause of lower 
stress was the lower acceleration peak. 

In this second-stage simulaticm. the 
anus were still extended to the console 
on the pilot’s knees, but a better |rip 
had been taken on the console. I'cet 
were still held on the footboard ahead- 
During this second stage, another 
learning advantage was that the |)iUit 
posed a certain degree of mental and 
plivsic.il iictivifv for himself bv review- 
ing the various opcattions which had 
been performed during the investigation 
conducted prior to tlic orbital simula- 
tion. In this, certain buttons on the 
control console were pushed, giving 
simulated answers to nicntallv posed 
problems. Altliougli there w-as no read- 
ing or reaction in tire control center of 
the centrifuge from these operations, 
they could be monitored bv the pilot 
himself and tcclicckcd for accuraev- 
llic conclusion reached during the 
.iccolcrations experienced in the Univer- 
sity of Southern California investiga- 
tion. conducted by Richard Kachler, 
that there w-.is no obvious dcaease in 
pilot mental facility due to the trans- 
verse accelerations, was reinforced by 
an exetdse in rechecking computations 
performed during this stage of simula- 


Third-stage simulation actually con- 
sisted of 2| met a 110 sec. time perioel. 
.Although the profile itself actuallv 
called for a buildup to a peak value of 
2g, the centrifuge drive svstein is such 
that the 2g velocitv was reichcd im- 
mediately. 

During this run, advantage was taken 
of the low force to reposition the ariii' 
and feet. The hands were locked over 
the lap belt, fingers interlaced, while the 
clhovvs were rested on the vertical edge 
of the seat behind the pilot. Tlie pilot 
hooked his feet under the footboard in- 
stead of resting them on top. 

Dual Support 

Tile positioning of the arms and 
elbows was such that a dual support was 
provided: that is, the locked fingers over 
the abdomen, plus a slight supporting 
at the elbow joint. This elbow joint 

E lacemcnt w-as such that sliould the 
ighet accelerations expected during re- 
entrv begin to prove painful to the 
elbow joint, tightening of tlic anti and 
liand muscles could relieve the pressure 
points on the elbow joints, thus allow- 
ing the elbows to be rotated slightly 
outward, leaving the acceleration forces 
to be entirely absorbed by the locked 

Tccliniques involved during launch 
stages to deal with the effects of the 
transverse accelerations served to con- 
sidcrablv ease the stress during the re- 
entry simulation. 

As anticipated, ami and foot placc- 
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Westinghouse equipment drives THOR retractable shelters 


How do you move a 30-ton building at a uniform speed 
regardless of 60 mile an hour winds that might push 
with or against it? Westinghouse engineers solved this 
problem when they designed the automatic shelter drive 
system for the Douglas/USAF THOR IRBM. 

Here is the installation— a fool-proof, self-controlled 
drive system. The operator pushes the forward or reverse 
button— the system does the rest, quickly— surely. West- 
inghouse React-O-Verse control automatically compen- 
sates for wind pressures to determine the instantaneous 
power requirement to move the huge shelter smoothly 
and uniformly, regardless of wind direction or force. 


This is additional proof of the results you obtain when 
you use Westinghouse range of products, engineering 
knowledge, single-source responsibility and ability to 
supply a packaged, guarante^ unit. 

Take advantage of these Westinghouse facilities when 
designing and building retractable shelters, hardened 
missile sites, erectors, lowering devices or launchers. 
Contact your local Westinghouse sales engineer or write: 
Westinghouse Electric Corporation, 3 Gateway Center. 
P. 0. Box 868, Pittsburgh 30, Pennsylvania. 

An illustration of a hardened missile site, suitable for 
framing, will be sent you if requested on your letterhead. 


The Westinghouse equipment Includes: 75 hp crane and hoist 
motor: d-c magnetic brake: double reduction gear and fly- 
wheel unit; React-O-Verse control; pilot generator; manual and 
automatic switch and controls; and floodlighting. 


^^stinghouse 





1 " 

. 1 

— ^ 


Typical THOR Installation, showing a breakaway view of the 
drive unit in the retractable shelter, missile, free standing end 
wall of shelter and rnisslle erector. 





BRIGHT DISPLAYS FOR CONSOLE 
OR LARGE SCREEN PROJECTION 


Bright, fail-safe, fiickcr-frcc display of alpha- 
numeric. symbolic and graphic data ;it high 
speed . . . simuhaneously with PPi-iype radar 
presentations ... is now provided by S-C 2000 
Bright Displays. Displayed data may be viewed 
in normal ambient light directly on the screen of 
the S-C 2000 console, or may be projected foe 
group viewing on ;i large theairc-iypc screen. 
For air traffic control and military applications, 
maps may be displayed concurrently with radar 
targets and their identifying synibois. assisting 
the operator in geographic orientation. The fail- 
safe feature of S-C 2000 Bright Displays results 
from use of the xerographic process which allows 
the last frame displayed to be retained perman- 
ently, even in event of complete power failure. 
Send for more complete information concerning 
S-C 2000 Bright Displays. Ask for Bulletin 6-W. 
Write today; Strombcrg-Carlson — San Diego, 
1895 Hancock Street, San Diego 12, California. 



GENERAL DYNAMICS 

STROMBERG-CARLSON DIVISION 


Svstcni design specifications call for 
a capability of processing carbon diox- 
ide at a rate which will provide oxy- 
gen for one or b\o men from a month 
to three vears. 'Ilie system also must 
operate efficiency at an atmospliere one- 
is the earth’s, at sea 


lesel. 

In addition, the proposed system 
must be independent of the force of 
grasitv, must operate on a minimum of 
electrical ponct or heat cneigy and 
must be as light and compact as pos- 
sible to operate nith a minimum of 
maintenance. 

At present, Dt. Imster said, the sys- 
tem of chcinieal reduction "seems, at 


orce requirements." He said the sys- 
;ni involves a reducing agent to con- 
vert carbon dioxide into solid carbon: 
as a follow-up, the oxygen would be 
recovered as a gas. 

The scientist added that photosyn- 
thesis— chemical process in which green 
plants manufacture their food supply 
and give off oxygen-employs lung range 
possibilities anJ is "quite attractive." 

Least practicai. according to Dr. h'os- 
tcr, is tire method of freeing oxygen 
hv use of c.xtrcmc heat, or thermal 
decomposition. He cited poor efiicicnev 
and extreme weight of necessary equip- 



lllustration For The Book Of Knowledge 


nient eliminated the stresses encoun- 
tered in this area during first stage. 
IIowcvCT. one effect appeared during 
this run which had not been felt before 
—an effort was required for pro|)er 
breathing. Tlic fig values reached dur- 
ing the early runs of the day, and the 
simulated first stage run, posed no prob- 
lem for breathing. However, during 
simulated rc-errtty after an acceleration 
force approximating 7ig was reached, 
breathing adequatelv required the 
proper technique. 

Breothing Procedure 

Previous breathing procedure had 
been to start the run with deep breath- 
ing. retain a considerable volume of air 
vvithin the lungs, continue to breathe 
steadilv and as dceplv as possible 
through the run. The same ptocediue 
was folluned to start the re-entry tun, 
but past 7-5g the effort necessary 
to inhale properly and continuously 
increased to an extent, although it at 
no time reached the point where the 
pilot felt overstressed or in any kind 

The technique evolved to overcome 
the problem was to tense the dia- 
phragm and chest musclc-s in so far as 
possible, and breath as steadily as 
reasonable with as mucli force as pos- 
sible. rather than take the short gasping 
breaths which would have been a 
natural tendency. 

l•'olloning the procedure of deliber- 
ateiv try ing to breathe as deeply as pos- 
sible on a stcadv inspiration and cx- 
jhration basis, proved adequate for the 
acceleration forces encountered through- 
out this regime. 

.•decelerations in the re-entrv phase 
were front to back, the &ime plane as 
the other three stages. This was t>c- 
c.iuse the flight envisioned a vehicle 
which would have a re-entrv attitude 
similar to tliat of the Project Mercury 
e.ipsule; that is, it would decelerate 
with the pilot facing backward. 

Battelle to Study 
Spare Oxygen System 

Research kadiii| toward development 
of a svstem to free oxvgcn from carbon 
dioxide, eliminating a hazard in future 

telle Memorial Institute scientists at 
Wright ,'dit Development Center's .-deto 
Medical Laboratury. 

Tlirce possible wavs to tecv clc a lim- 
ited oxygen supply were outlined by 
Dr. Jolm f. Foster, director of re- 
search. Thev are: 

• U.se of extreme heat to free oxvgen 
from carbon dioxide, 

• Reversing basic processes of human 
metabolism bv a chemical reduction, 

• Photosynth«is, "nature's owu 
method.” 


Before this failed piston hits 
the scrap heap, an Airwork 
inspector makes a highly de- 
tailed photo of it. This photo 
becomes part of our study file 
of possible piston malfunctions 
... of scuffing and burning. 

For example, a piston shows 
wear in an unusual area. Not 
enough to require replacement 
at this overhaul — but . . . what 
caused it? 

Airwork photographs the .con- 
dition . . . pulls out the photo- 
graph for accurate comparison 
the next time the piston goes 
through overhaul. We know if 


the original wear condition is 
potentially dangerous — or 
whether it is safe for another 


This is one more example of 
how Airwork uses modern 
methods — backed by crafts- 
manship — to make sure every 
part returned to an engine will 
give satisfactory service 
throughout the entire operat- 
ing cycle yet to come. 

You are safer with an Airwork 
overhauled engine — because 
Airwork takes more time and 
trouble to be sure your engine 
is in first class condition. 
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THE NAPIER JET-PROP CANADAIR-CONVAIR 540 


Napier 3500 hp. jet-prop engines will con- I 
vert your Convair 340/440 into a jet-prop I 
Canadair-Convair 540 ... or you can buy I 
a brand-new Napier-powered Canadair- i 
Convair 540. 

• Terminal to terminal operation on routes up to 650 
miles — multiple stops — without refueling — with full 
passenger load and normal reserves 

• 326 mph. guaranteed cruising speed at 20,000 feet - 

• Comfortable seating capacity optional to your re- 
quirements — up to 58 seats 

• Increased passenger appeal — because noise and ;■ 
vibration are minimized 

• 56% reduction in climbing time to cruise altitude 

• 20 years of profitable service life ahead 


way. Arrange for your see.for-yourself flight by writing 
to Napier Engines, Inc., 909 Dupont Circle Building, 
Washington 6, 0. C. 


-NAPJfEJR^ 




A SUBSIOIARV OP 0. NAPIER & SON. LTD.. LONDON. ENGLAND • 
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T64 Designed in Three Basic Versions 


By Cecil Biownlow 

Washbgton-Gentral Electric is of- 
fering its lightweight T64 turbine en. 
line to military and industry contrac- 
tors in three basic versions-turboshaft. 
turboprop and direct drirc— as a re- 
placement for present piston installa- 
tiuns and as the powcrplant for nc« 
aircraft and helicopters now on tlic 
dtatving board. 

Developed bv GE’s Small Aircraft 
Engine Dep:irhiicnt. Lynn, .Mass., un- 
der a S58 million Na'v contract that 
will carry it througb its 150-br. qualifi- 


cation tests, the T6-1 was designed 
specifically for high-perfonnana- sup- 
port and tactical aircraft. Primary goal 
during its design was low specific fuel 
consumption, with weight a secondary 

Turboshaft Version 

The 2.570 slip, turlioshaft version 
weighs S54 lb. and has an sfc. of 0.506; 
tlic turboprop weighs 1.079 lb., delirers 
2,570 eshp. and has an cqgisalcnt spe- 
cific fuel consumption of 0,522. Shaft 
speed is 5.200 tpm. for the '|■fl4•2 
tiirbosliiift; 1,150 rpm. for the —4 


turboprop. Over-all length of the —2 
isOlio.; of thc.-4, 115iii. 

The direct-drne version of the en- 
gine, obtained by rcmosal of the gear 
box, weighs 710 lb., has an shp- of 
2,690 and a specific fuel consumption 
of .498. according to General Electric. 
Shaft speed is 15,600 rpm. 

The six engines now tunning on the 
test stands at Lvnn have accumulated 
a total of slightly mote than 500 hr. 
thus far. The — 1 turboprop, first tested 
in January, is sclicdnled to complete 
its 1 50 hr. qualification test by De- 
cember, 1961. The —2 turbosbaft made 
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SCHUIZ TOOL AND MANUFACTURING CO. has, for many years, worked closely with the 
various services and the aircraft industry in the design, test and manufacture of equipment 
related to modern aircraft fuel systems. This experience is available to assist you from design 
to efficient manufacturing. 


SCHULZ 

TOOL & MANUFACTURING CO. 


AERIAL REFUELING TANKERS 

STRATEGIC 

OR 

TACTICAL 


Now, in a matter of minutes. Air Force tankers can 
be converted from a strategic to a tactical role. 


This kit is designed for field conversions from the 
boom system to the probe and drogue system— success- 
fully tested and now operational with the Air Force. 


The kit containing all components, spares and test 
equipment is designed for stowage aboard the tanker 
aircraft. Thus equipped, Air Force tankers can refuel 
most aircraft anywhere in the world. 


SCHULZ TOOL AND MANUFACTURING CO. 
is proud to be associated with the design, test and man- 
ufacture of this advanced aerial refueling equipment- 


425 SO. PINE ST., SAN GABRIEL, CALIF. • EASTERN REPRESENTATIVES-EAST COAST ENGINEERING SALES AND SERVICE...] 405 NORTHERN BLVD,, ROSLYN, NEW YORK 





PUMP 
PRIMERS 

l>y 

Arlluir A. Nirliols | 

“Cerotor Pumps Reller 
Thun Spur Opar Pumps?” \ 
Yea, in most aircraft applications, 
Gerotor pum])s are far superior to 
conventional spur gear pumps. This 
is a completely unbiased o|>inion be- 
cause we are a leading manufacturer 
of both types and are committed tr 
neitherj^In fact, the first pumps vve 

pumps. These accurate meterim 
pumps now produce most of the rayon 
acetate, celancse, nylon and othei 
synthetic fibres spun all over thi 

But each airera/t applications as lubri- 
cating, scavenging and hydraulic sys- 
tems impose far different require- 
ments of speed, inlet conditio"" ""■* 
mounting, These arc the very 
tions which Gerotor pumps a 
cifically designed t 

o/ Geroin 
piimpt for ail 
craft applies 



e direction 
around a sin- 
gle shaft- — and 

their cxeep- discharge c 
tional adapt- FI9. 1. 

ability to installation and sp 
nuirements. (Fin- i) 

The Gerotor pump's single shaft, 
with its single bearing reduces by one- 
half, the problems of locating, aligning 
and maintaining a spur gear pumps’ 
two bearings. 'Tooth wear in Gerotor ' 
pumps is far less than in spur gear j 

K inps having the same shaft speed. I 
at’s because Gerotor elements re- 
volving in the same direction have 
lower relative speed. For example, in 
a pump with a 5-toothed outer Gerotor 
and a 4-tootIied inner Gerotor, wlien 
the shaft is rotating at 1800 rpm, the 
inner and outei' Gerotoi'S are revolv- 
ing at only 360 rpm in relation to 
each other. 

-IppUcaiioii ailapinliiliiy is inherent in 
the Gerotor pump. By varying diam- 
eters, thicknesses and tooth sizes of 
Gerotor elements, a needed capacity 
can he built into a wide variety of hous- 
ing dimensions. Multiple functions, 
such as lube, scavenge, boost, etc., can 
also be obtained by stacking Gerotor 
elements along a single shaft.i'Fig. 



Te<'hnieal data, engineering assistance 
and production facilities are available. 
Your inquiry is invited. 

W. H. NICHOLS CO. 

Woerd Ave., Woltham 54, Mass, 



its first niii in Matdi and lias a target 
date of .'\iigiist. 19fil, for coiiiplction 
of its 1 50-Iir. qualification. I'ixperi- 
mental fli|lit test.s arc expected tn begin 
sometime next tear. 

Tlic desclopiiiciil progtaiii as laid 
out by project imuiagcr I'ldtvnrd W'oll 
call.s for a total of approximately 1 0,000 
lit. to liaic been aaunnilatcd bv the 
time qualification testing is completed. 

Gcncial KIcetrie first made its pro- 
posal for a I fid-tspe engine svitli low 
specific fuel consumption tn Xavv's 
Bureau of .Aeronautics approximately 
four sears ago and ss-a.s built. W'oll s,ivs. 
"ill the face of the general pliilosoplis- 
tliat you don’t build an engine it voii 
don’t base a specific airframe to go 
into it.” Actual work on the engine 
was liegiin in 1957. 

At |)iesent. only airframe definitelv 
sehednied to take flic Tfi4 is the tiif- 
liine-punctcd vctsiim of tire Sikorsky 
S-fiO flying crane (AW' .April 20, p. 29). 
Sikorsky engineers sai installation of two 
T(i4s as replacement for the present 
2.100 bp. Pratt & W'hitnci R2S0O 
piston engines sliniild boost the S-60's 
pasload by as mucli as two and onc-lialf 
tons and probably pres ide added range. 
Projected Uses 

Projects lieing eonsidered by Bureau 
of Aeronautics for the engine include 
an S rOL i ersioii of flic Grumman 
S21' carrier-based anti-suhmaiine-nat- 
f.iic search plane and an aircraft to fit 
into Nan's "slow-plane” concept as a 
platform for its long-range I'lagle air-to- 
air defense missiles. 

A mimbcT of airframe comp.mics. in- 
c'liiding Boeing, Chance A'ouglit, Con- 
sair. KaircliiUl. Gtiimman. Martin and 
A’ertol. niso ate discussing the iMrioiis 
piitenlials of the ITi4 with General 
KIcetrie. These include, acairding to 
W'oll, use in cargo-assault helicopters, 
carrier (witii tsso T64s) and «atcr- 
based (n'ith four to eight enginest anti- 
siibmarinc-n-arfare aircraft, \' l'OI, and 
S'l'OL tr.ms|)orts and airborne carls- 

•As a possible powciplant for \''l’OI. 
tilt-ssing applieation.s, the Tfi4 was de- 
signed nitli a bnilt-in capability of op- 


erating continiiouslv at an attitude lOO 
deg. aboic the liorizontal. It also can 
lx; o|jcratcd 45 deg. belosv the hori- 
zontal for use l)y helicoptcis performing 
air-to-ground and air-to-«ater towing 
missions. 

In addition to its incorporation into 
new designs, project manager AA’oM he- 
licscs tliat tire loss- specific fuel con- 
sumption, tile relatiiely loner cost of 
turbine fuels .nid the light weight of the 
engine may make it cconomieaUi feas- 
ible for the N'as-v or other scrsiccs to 
replace pie.sent piston installations witii 
the 'I'6-4 on a number of existing air- 
craft. 

Essentially, both the turboshaft and 
turboprop \-ctsions of the engine cinplov 
tile same control components. *I'!ie 
basic main reduction gear common to 
Ixith models is offset and accessible for 
inspection, removal or replacement. 

The T64-2 turhoshaft is completed 
by the addition of a reduction gear box 
coi-er plate and an intcrnally-splined 
output .shaft to tlie basic reduction gear. 
Engine Design 

llie l'fi4-4 tiirbopro]) lersion i> 
formed by the addition to the basic 
main reduction gear of a planetary 
reduction gear and propeller brake. 

Other details of the turboprop engine 
include; 

• Compressor is a l4-shige axial-lion 
type. It has a smooth single spool steel 
lotar w ith the first two stages shrouded. 
Blades can be tciiioscd indiiidualh 




COMPAESWB mssuw UTW 


CHART shons cqnii-alciit specific fuel coii- 
snm|itior versus compressor pressure ratio. 
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MELTING 

POINT: 


Tungsten-Iincd lightsveight nozzles for solid pro- 
pellant engines are now being fabricated by 
General Electric. With a lining melting point of 
6170°F, these are among the highest temperature 
lightweight fixed and flexible nozzles in use in the 
missile industry, enduring high rocket propellant 
temperatures and pressures with no measurable 
erosion. 

These nozzles are produced by an arc-spraying 
process pioneered by General Electric. Tungsten 
is vaporized in an arc and deposited on a mandrel. 
For some applications, the liner is molded in light- 
weight plastic, and the mandrel leached out, 

Arc-sprayed nozzles have been hot-lired with 
the new high temperature propellants at several 
locations, 

G.E.'s capabilities in metallurgy and manu- 
facturing are combined with equally advanced 
capabilities in engineering, research and develop- 
ment. Integrated advanced rocket engine ca- 
pabilities at General Electric can meet your needs 
for high performance solid propellant engine 
cases, nozzles and liquid engine components using 
cryogenic and storeable propeUants. 


Tigress k Our Most Imporfsnt T^e/uef 

GENERAL A ELECTRIC 



In the photo above, the three ARMA com- 
puters have been intentionally deleted. But 
the cut-outs accurately represent the relative 
size of the three generations of ARMA air- 
borne digital computers. 

The larger size has been in production 
since 1957. The middle-sized one (a quarter 
the size of today's) will be in production in 
1960. And the micro-miniaturized version in 
the engineer's hand will be operational in 
1962— only .3 cubic feet in volume. 


A production line unit of ARMA's current 
model has operated in excess of 4000 hours 
without a component replacement. And the 
1960 and 1962 versions will have reliability 
factors St least equal to this. 

With this program of miniaturization, 
ARMA has made the digital computer truly 
airborne. ARMA . . . Garden City, New 
York. A division of American Bosch Arma 
Corporation. 


BOSCff ABMA COJRBOBATiOnf 
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T2J Jet Trainer Completes Carrier Tests 

North .American T2J jet trainer, landing hook scented for a "toiicli-and-go" carrier landing, 
makes final appmocii over the stem oscr the USS .Antietani, first of Navi's canted deck 
carriers. Carrier snitabiliti tests were made by three T2|s and were completed raiccess- 
fullv after about 50 catapnilcd takeoffs and arrested landings, plus anotlier 50 touch- 
and^gocs. Meet Introduction Program at Patuxent River, Md.. is nearly completed. 


witlioiit rotor diMsscmbly. Tlit inlet 
guide limes nod first six stages arc lari- 
iiblt. The stator, a steel unit .split and 
flanged along tlic liorizontai centerline, 
has tcniosable stator vanes. 

• Combustor has a straight-through full 
annular liner split for acccssibilitv and 
replacement. .A single fuel luaiiifold 
feeds 1 2 duplex-type fuel nozzles nith 
integral flow diiidcrs. The nozzles are 
mounted on the compressor rear frame 
outer diffuser wall. 

• Gas generator turbine is a tsso-stage, 
axial-flow type coupled directly to the 
compressor rotor by a spiine connection. 
•\ low-pressure air impingement shirter 
manifold is located on the tuibinc cas- 
ing- Proiision also has been made for 
mechanical starting. 

• Power turbine is mechanically inde- 
pendent of the gas generator turbine, 
T64 Maintenance 

.Another fe-.iture which W'oll and 
Gcncial Electric hope svill boost tlie 
T6-t's chances for a long and profitable 
life is the mainfaiiiability built into 
the engine during its design. Mainte- 
nance features include: 

• Main reduction gearing is separable 
as a unit from tire basic engine for 
scrs'iring and inspection. 

■ All blades, s'ancs, assemblies and 
buckets nm be inspected, removed and 
icplaced individually without disassem- 
bly of the engine except foi the removal 


of the flanged compressor or turbine 

• Combustor liner tin he taken apart 
for accessibility and to pennit inspec- 
tion and replacement without complete 
disassembly of the engine. 

• Nozzles and ignitors arc accessible 
w ithout engine disasscmblv . 

• Second, third and foutth stage dia- 
phragms can be inspected and replaced 
vvithonf complete disassembly of tlic en- 
giiie. 

• All fluid lines arc located at the bot- 
tom of the engine. 

• All accessories have been placed in 
one are.i to facilitate servicing. 

Weather Sensor 
Tested in 707 

.Airborne weather-sensing svstcin de- 
veloped bv Bendix .Aviation Corp. has 
completed initial flight testing aboard 
a Boeing 707 jet transport operating 
out of Yakima. Wash. 

lire system gives forecasters a three- 
dimensional view of a "weather picture" 
transmitted from the aircraft {.AW Oct. 
6, 1958, p. 80). 

Radiosondes were ejected at high ve- 
locities at intervals of several hundred 
miles, Bendix engineers said. Ground 
test firing of the rocketsondcs will be 
conducted soon at Holloman .AFB, 
N. M- 



DETECTORS 

A powerful Alnieo magnet in the 
Lisle Chip Detector attracts any 
ferrous metal particles present in 
the lubricant. These particles 
bridge an electrically insulated 
gap and complete an electrical 
circuit for a positive reading on a 
continuity tester. 

This quick, positive check pro- 
vides an advance warning of pos- 
sible internal breakdowns before 
in-flight failure. 

A continuous in-flight warning 
system can be provided by wiring 
the Chip Detector to the pilot's or 
flight engineer's panel. 
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PUTTING THE BUSINESS END ... IN BUSINESS 


The nose cone or “business end" of an ICBM 
will disintegrate from the violent shock and I5,000°F 
temperature that builds up as it plunges back into the 
dense air surrounding the earth's surface, unless re- 
entrv can be made at the optimum attitude. 

Dynamctrics has developed a Weight and Center of 
Gravity Locator for precise determination of weight 
of the nose cone and CG components along its 3 
principal axes as part of the procedure for insuring that 
the nose cone will be aligned properly as it re-enters 
the atmosphere. .\vco Research and .Advanced Devel- 
opment Division, developers of re-entry vehicles 
for the -^ir Force Titan and Minuteman ICBM’s, are 
successfully using a Dynamctrics Locator to put the 
“business end” in business. 

The Dynamctrics Weight and Center of Gravity 
Locator combines the accuracy of a laboratory static 
balance indicator with the ruggedness required for 
field usage. .At the flip of a switch, this unique instru- 
ment gives easily legible digital readout of weight and 


center of grat ity for two axes of the nose cone. Then, 
by rotating the cone 90^, another reading is obtained 
in the same manner along the third axis. Measure- 
ments arc independent of gravity variations since the 
instrument operates on the principle of gravity moment 
balance rather than spring dcllcctinn. 

Capacity of the Locator is more than 4,000 lbs. 
with an indicator resolution of tenths of pounds. The 
Locator is mobile by .air transport and is adaptable 
to quick field setup. This instrument can be used by 
untrained personnel — a most significant feature with 
reference to the operational phase of missile work. 

The Weight and CenUT of Gr.ivily Lnralor is a lypiral 
example of Dynametrivs’ cap.ibiliiies in solving dillivuli force 
.and pressure me'nsnreint'iu pmljU'nis. Write for terhniciil 
iiiformaiioti alxiut any oin' of ihi' Dyn.imetrics' three areas of 
imere.si ; SjH-dal Si’t iccj and sueh as Wind Tun- 

nel di'sign, C;Ci G)e,iiors. Strain Gage ilalanres, and Mivile 
and .\ircT.ift .Models: ll'eig/unii, /Vo/turUenfag, and Ilalchin^i 
Syslcms; Prnssu’i- -Mi aiuring Inslrwunls such as ManomeUTS, 
I’rini.ary I’re.sure Si;indards, Digital Barometers, etc. 


id 

DYNAMETRICS CORPORATION 

U Norrhwtst IndtfUrial Park ■ Sepl. 16 ■ Burlingten, Matt. 




Centrifuge Furthers X-15 Pilot Safety 


Los .Angeles— Dcttiils on findings 
^.tthcicd during thtcc cciitrifiige pro- 
grams Tim on the North .\mericiin X-1 i 
uickct tcse-.irch leliiclt. mcliidiiig as- 
pects of accelctahoii and control paiani- 
iters. were ptcsenlctl here recently. 

Centrifuge progiiims ucrc tun ,il 
\ii.itioii Medical Accelerations Labo- 
raton. Natal .Mr Development Center, 
lohnstillc. Pa. Instrumentation package 
"as developed at North .\nicric-an 
.\viation, designer of tlic X-15. Both 
presentations were made tUiring the 
\eromcdical Assn, meeting here. 

Inforinatiun on :i plivsioTogieal instru- 
inent.ition pack.igc which was designed 
for the X-li progr.im also tvas giten. 
Response Patterns 

Seeing the tequircinent for eollcct- 
mg data on the rcs|jonsc patterns of 
pilots undergoing tension and .stresses 
IS similar to those which would be 
encoimtcrcd in space flight, tlie .Attn- 
iiiedical Laboratoty at Wright Air De- 
lelopment Center aiitliorized detelop- 
incnt of .1 package with this capability 
in 1958, "hich could be used in tlie 
X-15 research aitaaft, according to 
W. V. Blockict. of North .-Vmeric.m 
.\iiation, Inc. 

The system provides for recording on 
Ijoatd the .liiplane by mean.s of comen- 
tion.ll photogtaphic oseillograplis. nine 
eiianncls of pliysiological infimnation. 
pins two thanncK of pressure infoiina- 
linn relating to protccthe fimetioniug 


of the full-ptcssurc suit. Tlicsc two 
eliamiels are intended to be kleinetered 
to the ground hy the aircraft's basic 
telemetry .system. 

.All of the ! I channels operate siiuiud- 
laiicoii.slv. 

I'he package incUides four differential 
elcefrocardiograpli amplifiers, four ther- 
mistor bridge circuits' for temperature 
measutement. bridge circuit svitli tein- 
txraturc compensation for a heated 
thcmiistor type pneimiotadiometcr and 
two pressure tnni.sducer bridges. Power 
siiijply is included. 'The delitcted cqiii|)- 
ineiit also has lends to titc pilot ivilh 
a note! design of liglit wciglit clcctto- 
catdiogrjiii clcetrodc. a new nic-ans of 
electrode detachment, three disk type 
skin tlicrmistor pickups and a sealed 
lectal themistor probe. 

.Also, included arc two miniature 
strain gage transduccts with liousing for 
installation in the ptessnie suit; a pncu- 
motacliomctcr flow meter for installa- 
tion in tlie oxvgcn breathing ssstcin; 
/tero and calibrate circuits compatible 
w'itli the aircraft system, as well as pro- 
visions for manual actuation; artificial 
signal generator fot preflight checkout of 
the system without a liinnaii ]siiot; and 
eonncctor p;ids with snap fastener conv 
ponciifs for etmdncting tlie full-prcssnre 
suit to the amplifiets- 

Ihe font electrocardiograph differen- 
tial aniplifier.s ntili/c tnni.si.vtors anil 
printed circuitry, and peifotmanct 
eli.iractcristics compiv vvitli tire rec|iiire- 


inents of V.A Specification 3H5275A 
for direct writing electriie.irdiugr.iplis. 
limpty space lias iieen left in the design, 
and plug-in provisions and liousing are 
relatively massive and rugged. This was 
done ill the interest of rchaihlitv. free- 
dom ftniii and e-ase- of iiiaiiitenaiicc, and 
using the rclativelv liberal space allowed 
in the X-1 > bay for installation of the 
package. 

Further ininiaturiziition wiil be easv 
vvlicni c'xtciisivc iii-fliglit service lias con- 
firmed the cireuitrv. 

Electrode Design 

lilectrodc design was siicli as to meet 
the comfort requircineiits under tlie 
light fitting full pressure suit for long 
periods. Disk of flexible Monel metal 
mesh has a stub lead iiiokied to it with 
insulated portion secured to the tim 
for strain iclicf. The leads ate con- 
nected to the suit at a suitable con- 
nector pad. 

Flcctrodc |)laeemeiit on the pilot 
leprcscnts a compromise between the 
desire fot the classical limb leads and 
the requirement to minimize muscle 
potential noise. Compromise was 
worked out to iiiinimizc noise pickup in 
tlie system, yet remain as close as pos- 
sible to the conventional electrocardiu- 
gnipli data. 

'llirec skin leiiipcraturc pickups arc 
used vvitli bridge circuits designed to 
aecoinmodatc a temperature range from 
SO to 1201’’. Tlicniiistot rectal |3robe 



"Q" 8ALL, rc.ciilr\ attitude sensor fot the North -\mcricaii X-15 tesc-areli vehicle, lias completed National .-Verntumtics and Space Ad- 
ministration qiialifieatioiis at Isdwards Calif. (.\\\' Dec. 1 5, p. 59), Tcmpcrattire and jitessure expected diiti,ig the re-entry phase 

of flight was produced by niounlino the "Q" ball on a steel franiewoik in the exhaust wake of an F-lflO jet fighter. .Aircraft was teth- 
CTcd at NASA's thrust calibration stand so that engine could be operated in full aftcrbnincr. I wo isins, first of 5 sec. and then a 
t see. tun, vs-ere conducted with the "Q” ball at 2-1 d<^. to the horizont-al, co.isidcted to be the niaxtmuin nosc-np attitude during 
re-entry. Developed by Nnthonics Division of Northrop Coqi.. ‘'Q" ball made ot Inconel X, is iiilcmally cooled by liquid nitrogen. The 
device will be mounted on the nose of the X-15. A'elocity of the exhaust wake was apjiioximalelv Mach 1.1; flame temperature was 
3.700F. Nortronics engineers say that "Q'' ball withstood skin temperatures ot about 2,OOOF and pressure of 2.000 psi. 
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Moinenl of Decision 

fCoalinaed from Inside Back Cover) 

The obscr\'cr «'as standing u|> with his 
arms toldcfl and his empty ainmmii- 
tion belt flapping over the edge of tlic 
cockpit. Could tlie American shoot 
down an unarmed cnems? He licsi- 
tated- Tiien, in a moment of decision, 
he mancm’cred again and started fir- 
ing. In that moment, Lt, Douglas 
Campbell became an American ace of 
\\'orld ^Var I. 'Flic German Rumpler 
«as his fifth officially confirmed air 

At 22, Doug Campbell of San Jose. 
Calif, svas flying in 94 Squadron— the 
famed "Hat-in-the-Ring" squadron 
that was destined to score a record of 
69 enemy kills. A graduate of Hotch- 


kiss and Hars'ard, Campbell was sent 
to Paris as a cadet in August, 1917. 

Since there were no trainers avail- 
able for beginners. Campbell entered 
an ad\”anced flying elass. He learned 
to fly in a fast kout — a Nieuport 25. 
From the model 23 Cam|)bell pro- 
gressed to the Nieuport 28. 

Campbell and his fellow Americans 
found the 28 simple to fly. Although 
it suffered strong gyroscopic effects 
from the rotary engine, the 28's man- 
euverability and rate of toll were out- 
standing. Tlic plane tended to spin 
easily, but reeovery was quick. Tliere 
were only two valid complaints apinst 
the 28: its susceptibility to fire, caused 
by accumulation of ps in the cowling 
unless fuel was cut off from non-firing 
cylinders, and its wing fabric shedding 



EXACTLY WHAT IS A “SUB”? 

We doubt that anyone has yet accurately described 
the role of the sub-system contractor. We therefore 
submit the following: The sub-system contractor 

• Directly supports the system manager and the sys- 

• tern prime contractor; 

• Supplies subordinate systems that contribute to 
the overall utility and reliability of the entire sys- 
tem project; 

• Offers broad capabilities and depth of experience 
in electronic and electromechanical research, de- 
sign, engineering and manufacturing; 

• Contributes consistently to such important 
research and weapons system programs as Atlas, 
Thor, Jupiter, Bomarc, Titan, Polaris, F-104, F-106 
and others: and 

• Demonstrates capabilities in management, finance 
and operations that are based on a full understand- 
ing of the requirements for the producibility and 
reliability of the entire system project. 

We hope system managers and prime contractors 
accept this definition as the basis for selecting "subs.” 
We'd welcome the extra business. 


For electronic sub-systems and electro-mechanical 

components to meet the requirements of the space age. 


ELECTRONIC SUB-SYSTEMS Instrumentation Sub-Systems 
• Inverters and Converters • Ground Support Equipment • 
Power Conversion Equipment • Control and Distribution 
Equipment • Automatic Production, Inspection and Test 
Equipment 


ELECTRO-MECHANICAL COMPONENTS Relays • Contactors 

• Static Switching Devices • Logic Devices • Malfunction 
Sensors • Malfunction Controls • Timers • Programmers 

• Tape Recorders • Accessory Electronics • Recording 


in higli six;cd dives. But properly han- 
dled, the 28 was a safe and superb 
fightcr. 

On April 14, 1918, 94 Squadron re- 
ceived the first war flight order given 
to a squadron completely manned by 
American pilots. It marked the maiden 
flight over enemy lines for Eddie 
Rickcnbackcr. But credit for shooting 
down the first Gemian plane that day 
— the first such kill by a member of 
the A.E.F.— went to Doug Campbell. 
In the next six weeks he scored three 
more victories. 

Then on May 31, Campbell went 
out alone looking for trouble, lie spot- 
ted the two-seater Rumpler. Its de- 
struction made him an ace. Five days 
later lie encountered another Riimiflcr, 
his sixth and last victim. In the final 


seconds of the air battle, an explosive 
bullet fired by the German observer 
exploded inches from Campbell’s back, 
Doug Campbell never fought again. 
He rctiimcd to dutv in November, 
1918, only to find that the fighting 
days of liis old squadron were over. 


Heritage uf the .Air 
One of the most inspiring chapters 
in tlie history of flight is the storv of 
the men and fls ing maciiincs of World 
W'at I. It is a highly personalized story 
of brave men— and the wood, wire 
and linen that com erted manpower to 
airposver. Because it shares the many 
fine traditions of aviation, Leach is 
proud to jncsciit this Heritage of the 
Air Series. 



9) ;SQUADKON...mi»’e aces, more vic- 
lories r/taa an/ other American squairon. 


FROM THE HELMET-AND-GOGGLES ERA to the space age, Leach has served the 
industry of flight with components of unsurpassed reliability ...with power conversion and 
instrumentation subsystems... and with unique technical capabilities. 

Solving problems is the core of the Leach philosophy of doing business. For more than a quar- 
ter of a century, Leach has steadily built a tradition of anticipating customer needs — and 
meeting them with advancements based on specific requirements. 

This is why Leach Components and subsystems can be found in the vast majority of today’s 
operational aircraft and in most major missile projects. This is why Leach is uniquely equipped 
to meet the varied challenges imposed by the new and constantly evolving concepts of today’s 
weapons and communications systems. 
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MOTOR GENERATORS 


HOLD DOWN OUTPUT NULL TO 0.003 AND 0.006 V. 


Daystrom Transicoi! has whittled the null output 
voltages of its Size 9 and 11 Motor Generators down 
to a slim 0.003 and 0.006 respectively. Signal to noise 
ratio gets a big boost up to 120:1 for Size 9 and 100:1 
for Size 11. Linearity is within .25%. A wide range 
of gear ratios can be furnished. 

Complete specifications with drawings and charts 
are yours for the asking. Other types and sizes of 
motor and motor generators are also available. And 
be sure to get complete details on our new synchro 


line. Daystrom Transicoil, Division of Daystrom, 
Inc., Worcester, Montgomery County. Pa. Phone: 
JUKO 4-2421. In Canada: Daystrom, Ltd., 840 
Caledonia Rd., Toronto 19, Ont. Foreign: Daystrom 
International Div., 100 Empire St., Newark 12, N.J. 
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DAYSTROM TRANSICOIL 


Pei>i‘ese>itatives in Canada and Other Foreign Countries 


has an indiridual cilihration for the 
tcmpctatarc iiingc 94 to 1051'. I'lic 
indicated ranges can he altered by 
nicans of ,i balance adjustment in the 

The pncninotachoinctcr located in 
the oxygen supply line to the helmet 
has one heated thermistor and two 
reference or compensating thermistors 
in a bridge circuit- Degree of bridge 
imbalance is recorded and is directly 
proportional to the rate of heat loss 
from the warm thermistor to the o.xygcn 
stream. This hent loss is in tiirn pro- 
portional to the sqmire root of mass 
flow rate. Producing a logaritlmiic 
record, data must he eomerted to 
linear coordinates to reproduce the 
familiar shape of hiinian respiratory 
flow qclc. Calibration lias eoiiErincd 
that the response of the dciiec is 
entirely adequate for reproduction as 
required. 

Two miniature strain g.igc pressure 
transducers are used in the suit to 
monitor suit and helmet pressures. One 
is mounte'd iii the' gas retention layer 
of the suit, with one side exposed to 
ambient pressure and the other to 
suit pressure. The second is mounted 
in a pocket inside the suit with a refer- 
ence for it cnnneclcd by a rubber tube 
to a nipple which penetrates the neck 
seal of the suit. Tlius. the latter miil 
indicates the diffcreutial existing bc- 
tuceii the helmet and suit. For safety 
of the nearer, the helmet pressure is 
atnass slighth higher than that in the 
suit to ensure that onij pure oxsgeii 
is brc.itlied. 

Environmental Tests 

Finiroiimental tests of the complete 
. package have included operation under 
the following conditions: 

• Tcnipcratnies from —20 to -l-l()OI', 

• Altitudes up to 81,000 ft. 

(•Vibration up to lOg at freqilencics 
from 10 to 500 cps. 

■ Continuous acceleration of lOg. 

I'irst flight demonstration of the sys- 
tem was accomplislied in a Convair 
l'F-102, operated by the Human Factors 
Branch at the .Air F'orce Flight Test 
Center, Edwards AF'B, Calif- \Vork was 
to familiarize pilots with diaracter- 
islics of the XMC-2 full pressure suit. 

It is contemplated that additional 
parameters can be measured by the 
package in future versions. Those 
fjsoted for early inclusion: 

• Automatic blood pressure recording. 

• Photoelectric pletln sinograph. 

• Polatogtaphic cieiircnt sensing oxygen 
partial pressure in respiratory gases. 

• Simple one-transistor recoiclct of trans- 
ient skin response. This would elimi- 
nate slow changes or normal changes 
in skin resistance, and would respond 
oiil\ to transient cvcle plij-siological 
responses generated bv discrete stimuli. 

Some findings resulting from centri- 



P-1 075* CLEANS QUICK! Rapidly rem oves carbon deposits, 
grease, and oil from jet and piston engine parks — strips most paint 
— excellent for removing zinc chromate jirimer from anodized 
aluminum. 

P-1 075 CLEANS SAFELY! N’on-flammable, and non-corrosive 
to steel, aluminum, zinc, eadminm. magnesium, copper and lead. 

P-1075 SAVES MONEY! Economical to use — seldom 
requires dumping! Excellent for either largo or small shops and for 
heax'y jiroduction jobs like engine overhaul. 

P-1075 RINSES FREELY! Easily rinsed with hot water or 
petroleum solvents. Loaves parts bright and clean, ready for inspec- 
tion or return to service. 

P-1075 NEEDS NO HEAT! Use at room temperature — 
requires no steam or heating. E.xeelicnt for ii.se at outlying points or 
in .sho|i.s where extra heat is not nvailable. 

For more details on P-1075 — or information on Wyandotte’s other 
aircraft-cleaning products — call your Wyandotte representative. 
Or mail the coupon below. Wyandotte Chemicals Corporation, 
Wyandotte. Michigan. Also Los Nietos, California, and Atlanta, 
Georgia. Offices in principal cities. •habikabic 


fe CHEMICALS J. B. FORD DIVISION 

sciolisis in Airerafl-Cleaning Products 

All COUPON TODAYlaaa--- 

ils Corporation, Dept. 3123, Wyondolte, Mich. 
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WHITTAKER 

SPHERICAL 

PLUG 

VALVES 



RELIABILITY-PLUS UNLIMITED SCOPE FOR FLUID-FLOW CONTROL 

These compact valves afford split-second control in high pressure and ciyogenic flow systems. 
Whittaker’s spherical plug construction provides the efficiency of “straight-through flow” 
with negligible pressure drop— almost constant low operating torque regardless of pressure 
. . . for mlimited advantages of ftou' control! Available in a wide range of sizes, each valve is 
designed to customer specifications — may be actuated manually, pneumatically, hydrau- 
lically, or electrically. Since 1955, Whittaker Spheilcal Plug Valves have been produced in 
quantity for both missile and aircraft applications— let Whittaker engineei-s help you with 
your design problem. Write, wire, or phone . 


InHydr. 


Time-proven Reliabilily 
.nlie-Pneumatie-FuelConlrole 



WHITTAKER CONTROLS 
DIVISION OF TELECOMPUTING 
CORPORATION 


BRANCH offices: New York, Dayton, Seattle, Wichita, Atlanta 


915 N. Citri 


; Angeles S8. Calif. • HO 4-0181 



First Vertol YHC-1A Helicopters Near Completion 


i'iist tlircc I'ertol YHC.1.\ twin-twbine helicopters for U. S. Aimv near compIcHoii at Vcrtol’s Moiton, l>a„ plant. Powciplanh aie twin 
Lycuniing TSl tmbnsliaft engines; se\'cn later aircrult nill lia>e General Klectric l';8-8s. Aircraft is the military vit^ion of the Vertol 
107 ^lay 18. p. *42) now being dcmoniitrated to U. S. and huropeari goyemment and indnstrv olHciah. First YHC-1.\ will make 


fiige simulation rjf the X-I S research 
aircraft were outlined hv Car! Clark, 
.Vsiation Medical Acceleration Labora- 
tory. U. S- N'a\-.il -Air De'\-elopment 
Center, and C. II. W'oodling. National 
Aeronautics and Space Administration. 
I.angelcy Research Center. 

h’light controls for the X-1 i sought a 
lulancc between haring larger stabil- 
izing siirfare and their consequent do- 
crcsi.se in perforiniince. and adding 
electronic stabilitv. I he coinproinisc 
was in.adc in such a w:n. according tii 
Clark and W'oodling. that even nith 
electrical failure of the damper sys- 
tems. a nell trained pilot has sufficient 
aerodynamic stabilitv to still make a 
Miccessfnl rc-entir under these ciaidi- 

• If lie could tolerate the accekralioiis 
and the oscillations. 

• If his restraint presented him from 
being knocked about. 

• If lie could still tend and interpret 
Ills insfrtmicnfs u'liile under this stress. 

• If he could still mnintahi control of 
the general flight p.ith svitlioiit making 
iiisoluntarv pilot inputs to further 
excite these oseillalions. 

No Previous Studies 
Xo presious studies haic been made 
of human tolerance to oscillating accel- 
erations of the amplitude and diitafions 
expected in this regime of the X-I s. 

North .^nleric.ll! utilized the Johns- 
villc centrifuge in the X-1 s program b\' 
retpiesfiiig study initully of tolctancc 
and restraint, and subscquentlv, of in- 
slriiiiients, controls, and control tccli- 
iiique-s as ivell. 


In the period of March, 1957, to 
Julv, 1958, three X-15 programs were 
tarried out as a cooperadie effort of 
North .\nioric.in, U. S. Na\y. National 
.\ctonautics and Space .\diniihsttation 
and -\ir horcc- 

Since the Jolinsvillc centrifuge has 
onlv 3 deg. of freedom of motion, rather 
than 6 deg., emphasis for these studies 
was on simulation of the three linear 
acceleration coinponcnts. 

.As organized, the system provides 
control of the centrifuge proportional 
to the pilot inputs; data from the ana- 
log computer also serves to driw the 
pilot’s instmmciit displav, giiing him 
tlie proper reading for the control in- 

Iii the second and third X-1 5 pro- 
grams at the evntrifuge. .i total of 991 
"static" flights in which the centrifuge 
nas at rest, and -t’s "dinaiiiic" (lights 
ill which the centrifuge «-as in motion, 
were nude by seven potential X-15 
pilots and 22 others. 

The second progmiii showed the po- 
tential ascfnliiess of being able to "flv 
the aircraft before it is built" with the 
pilot recoil ing the expected flight loads 
for e.irryiiig out the mission under his 
own control. This second program 
sliowcd the great scnsitiviti- of pilot 
control required to iiiahe a .successful 
le-entry following certain damper fail- 
ures, so a third program was atrried out 
with iiiiprased cotk|)it and computer 
Simula timi. 

I'or the second and third |jrograms, 
the centrifuge had a iininher of prmi- 
sions to prexent accidental danger to 
the pilot, either thrmigli g-liniit or me- 


chanical stops svhich presented the 
centrifuge moiing to a position which 
ssould generate dangerous nr^atise 
g-loads to the pilot, or loads detrimental 
to the centrifuge itself. .Additionally, 
sesenil obseners, including a medical 
officer, were alss-ays on hand to watch 
both the pilot’s reactions through medi- 
cal instrumentation and through com- 
puter data on the centrifuge itself. 

From the centrifuge simulation stud- 
ies, according Clark and W'oodling, it 
was determined that pilots wearing ade- 
quately functioning anti-g suits or the 
anti-blackout provisions of the sarious 
partial or full pressure suits can tolerate 
the accelerations expected for the X-15 
as long as they maintain control of the 
aircTaft. 

Pilot Groy-Out 

Gmv-out svas experienced bv tsso sulv 
[lets in the start of the exit shnnlation, 
while being brought up to 2 transverse 
E. Full vision was regained within ;i 
few seconds, presumably by circulator! 
compensation. 

Sensations of tingling and |iain can 
occur with accelerations cither forcing 
blood into or out of dependent portions 
of the bodv. .At the eaid of the exit 
phase, due to the scat of the X-I 5 being 
tipped back 12 de^., there is a physio- 
logical negative Ig s crtical forcing blood 
and fluid into the head. Feelings were 
reported of fluids rising in the thro-at, 
throat constriction, and of some diffi- 
eulty in swallowing, but these were not 
]Kirticularly disturbing. Respiration and 
comersation could l)c carried on. 

Ill the X-1 5, the legs arc extended 
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MISSILE DESIGN WITH HIT CO IN MIND 


Missile design is [irobobly the seorld's most exacting technology relative to the need for high tem- 
perature insulation materials. 
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forward to the rudder pedals and during 
the exit phase their blood siipph’ «as 
icduced, gciieralU without discomfort. 
During re-entry, particuhirly with speed 
brakes open, in whieh deeeleration 
could reaeh minus 4 transsersc g, blood 
distended the arms and legs. With 
speed brakes closed, tingling of the legs 
rarely occurred, but with speed brakes 
o|x;n. parlieularly after the pilot had 
made a number of runs, tingling and 
occasioniillv slight pin would develop, 
and the hand or foot inight not f«l 
entirclv nomia! for as long as 2 hr. (and 
in one case, 12 hr.) after the centrifuge 
runs. In some cases, inflation of the 
iinti-blaekcmf suit, due to the different 
accelerations, augmented the tingling 

Tliesc tingling sensations, caused by 
blood near the surface of the skin, were 
largely eliniiiiated by wearing cla.stic 
stockings or by elastic irandages and bs 
wearing glo'cs and tiglitiv laced bools, 
I’or tliesc accelerations, and since it is 
not expected tliat one pilot will flv the 
X-1 ? more tlian once in one dav. these 
precautions arc not teqiiiad. Use of the 
airplane's iionnal restraints also helps 
to withstand fhc.se acceleration results. 
Abdominal Strain 

Straining by abdominal constriction, 
generally « itii open glotKs to allow con- 
tinuation of the respiration, w-as used 
by most pilots to resist effects of gras- 
out. Under ucceleration. prticularly 
during the brief period of concentrated 
effort and high acceleration of the 
pull-out during re-entry, respiration 
fended to become more rapid and shal- 
loss' as csidenced by motion pictures. 
Pilots frequently ssveated during these 
inns, both because of the heat of the 
equipment, including motion picture 
lights, and as ssanptoms of the stress. 
It ssas attempted to asoid fatigue by 
limiting pilot sessions in flic centrifugc. 

Undor conditions of pilot control of 
the schiclc ssitli acrodsaiamic force. 
siib|ccts in these programs fasored the 
high deceleration esen up to gray-out 
Icscls wlscn thes felt tlies- had adequate 
control to iiiinimir.e duration of strain- 
ing. If control ss-as more difficult due 
to an experimental condition of reduced 
control augmentation, tlics accepted 
loss'cr dcclcr.ition to ensure tliey svould 
not exceed tolerances during a possible 
aircraft oscillation. 

Purpose of the X-1? restraint and 
bod) support si'stcm is to proiidc com- 
fort and limit invoiuntarv motions of 
the pilot. A butfoeks-contoiired seat, 
carved from balsa nood. u'as used in this 
simulation. The sent jirei'cnts submarin- 
ing of the pilot down and forward 
within his harness. 

llie scat has tlie current aircraft con- 
figuration of approximatclv 12 deg. back 
tilt. With the rocket acceleration of the 
aircraft to aboic 4 transverse g, just be- 
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fore Inirnoiit this Icick tilt subjects the 
pilot to a phvsiological acceleration 
component of approximately — 1| verti- 
cal, or one negative g, forcing the blood 
to the head and slight discomfort. If 
the aircraft acceler.ited to higher levels, 
this negative g would become uncom- 
fortable, and could be dangcrous. 

Pilots wore an integrated harness 
with shoulder straps secured to the scat 
Kick. In the first X-1 > work, the pilot 
was displaced upward in the scat by tlie 
physiological nriative g component dur- 
ing the exit, 'inis pushed the pilot's 
head against the top head bumper, re- 
sulting in a load on his neck. P'or sub- 
sequent work, tlie lap belt was moved so 
that it provided greater protection 
against motions in tliis plane. However, 
when the harness is properlv tight, 
shoulder motion is prohibited and re- 
stricted work volume of the hands ro 
suits. This necessitated a compromise 
according to cacli individual pilot's 
physical size, as to iiis positioning of tlie 
seats and straps. 

,\iiotIicr problem is licad posilioning 
during fore and aft acalcrations and de- 
celerations during rc-entrv. It was dc- 
tcmiincd in tlie program that a restraint 
of some tvpe is required for the pilot, 
otlicrwise his liead may be forced for- 
ward on to Ills chest, preventing Ills 
.seeing Ills instruments and adequately 
controlling tire aircraft during tlie 

Methods used in the centrifuge to 
liold tlie pilot's hc-ad would be uiiusc- 
ablc in an airplane, .An idternate idea 
was developecf of mounting a hinged 
liumpet at the front of the licad con- 
tacting tile helmet over tlie forehead. 
It was spring-loaded, could be moved 
quicklv- out of the wav and secured bv 
llic pilot a.s would be required in case 
of a Kiilout. Tiiis support, in eonjime- 
tion with the fixed lateral back and top 
walls of what might be called a helmet 


socket, provided adequate head re- 
straint. It is probable this form of head 
restraint will be used in the X-I5. 

Pilot display for the X-1 5 was used 
ill the second and third programs. Dur- 
ing exit and ballistic pnascs of flight, 
the ptimarv instrunicnl is flic attitude 
indicator in center of the panel, vvitli 
its associated indicators. .Al.so the angle 
of attack indicator, and with greater 
sensitivitv at high altitudes, the normal 
load.s accelerometer are v ievved and held 
at zero and the compass is held at de- 
sired lie-ading, imec the initial exit flight 
path is obtained. The attitude indicator 
is a tlircc-gimbalcd Kill imlicatiiig roll, 
pitch and vaw. A’avv is indicated hv the 
upper hcniisphcre moving with respect 
to tlic lower lieiiiispliere, while roll and 
pitch arc indicated bv conesponding 
motions in both hemispheres. In front 
of the attitude Kill are hvo Il.S-lvpe 
cross pointers. .A vertical |)ointcr indi- 
cates side slip (a: 20 deg. full scale) as 
the horizontal pointer indicates angle of 
attack a: ’ deg. full scale, for use in bal- 
listic phase of file flight. 

Visual Field 

llit'se pointers were added to tliis 
instrunrent following the second cen- 
trifuge program as a means to bring 
more important instruments into the 
center of the visual field. Instruments 
whose movements arc apparent under 
static conditions arc less likely to be 
noticed under acceleration. In addi- 
tion, grav-out may limit peripheral 
vision. I'hcrcfote, as many as possible 
of the principal attitude indications 
were combined in tliis single prcscnla- 

W’hen the attitude indicator shows 
.1 significant pitch angle, it is more 
difficult to sense roll from the attitude 
Kill, so a separate roll index, moving 
around the ball, is provided. W'lien 
roll oscillation was developed, it be- 
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cjmc useful to use u roll-rate meter 
below the attitude ball. This meter is 
the moving airplane index tspe, in 
which the airplane is sisualized as mov- 
ing with the pointer and basing the roll 
rate given bv the mosiiig pointer posi- 
tion, One then must "fly from" the 
musing index, making control motions 
in the opposite direction from the 
pointer motion to obtain the desired 
position. 

In making the transition from the 
use of the roll position index, to the 
use of the toll rate index, the direction 
of motion of controls must be the same 
ill response to a motion of the indices, 
for a control move in the wrong direc- 
tion may easily be made during this 
tr.inxition. Therefore, pilots snbse- 
qticntly Icam to natch not the motion 
of the horizon, nor the top of the roll 
index, but rather the motion of the 
bottom toll index which would mosc 
to the left ivlicn the left wing nent 
down, and when the roll rate index 
mosed to the left. Roll correction was 
proEitkd by moving the control to the 
right. 

Problem of display design, as to 
whctlier the pilot mores control in the 
same or opposite direction to that of 
the mo'iiig part, was settled bv pilot 
preference and by learning. Resultant 
fombination nns both a moving air- 
plane and stationary airplane combuia- 

Oscillafion Magnitude 

In roll control, orcrcompensation for 
an induced mor ement will produce fur- 
ther oscillations, leading to “getting 
in phase" or increasing the magnitude 
of the oscillation. "Ihc X-1 5 program 
showed that pilots had the teiuleiicv 
not to attempt to damp out the high 
fiequcncy oscillations, hut rather let 
them be damped by the inliercnt d\- 
namic stability of the aircraft. 'Ilic 
damping occurs rapidly with control 
augmentation, but not so rapidlv with- 
out the augmentation. Pilot’s control 
means roll position by very slow roll 
inputs, in order not to excite further 
oscillations. 

During re-entry the pilot scans the 
angle of attack, normal acceleration, 
roll angle and rate, side slip angle, com- 
pass, and climb or disc rate instru- 
ments, To iii’oid "bouncing’’ back to 
a higher altitude following descent, lie 
must note when the diic rate instru- 
ment passes tliroogli the zero reading 
so he can release his pullout control 

I'or the second program, the disc 
rate instrument was to the upper 
right of the panel and maiiv pilots 
■'bounced.’’ Tor the third centrifuge 
program and ptobabK for the X-1 5. 
this instrument is brought in beside 
the attitude indicator so the pilots will 
more readily detect completion of the 


pullout without bouncing. To further 
reduce the scan required of the pilot 
during re-entry, a combined instrument 
svith multiple needles giving angle of 
attack, normal load, Ion- angle, and 
dis-e rate lias been suggested. 

As the X-1 5 leases level flight, a 
coupling of forces and motions in tlic 
display occurs. This problem becomes 
particularly severe ss-hen one tries to flv 
the X-I5 (in simulation) straight up or 
turn it around while abase the atmos- 
plierc. Des'clopmeiit of displays is rec- 
ommended svhich uniquely indicate, at 
any heading angle, ss hich control should 
best be used to correct tlic display 
desiation. To gise pilots further expe- 


rience ssith the X-1 5 panel in addition 
to their svoik in static simulators and 
with certrifuge simulators, this panel 
is being installed in a Iiigh performance 
jet aircraft. 

W’hile it was noted tliat all the 
equipment of the cockpit has not been 
presided in the centrifuge simulator, 
initial emphasis ssas on the pilot’s tol- 
erance and his abilits' to carry out con- 
trol tasks in spite of oscillations sshicli 
may des’clop during rc-entrv. Xosv tliat 
it is knoss n that pilot can carry out bis 
primars’ control tasks, it svil! he im- 
portant to examine and possibly simu- 
late certain of his secondary tasks in the 
centrifuge, svhich might interfere svith 



t-Ls. 


^ Quick Reaction Capability : Re- 
fer to Air Force Reg. No. 80-32 


AVIATION WEEK, 


8, 1959 




Flying brains need 



clear heads 


...and keeping them "thinking" clearly 

is the job of the Hughes Field Engineer. Invariably 
you'll find him in the company of top armed services 
and aircraft manufacturer’s personnel. As in the photo 
at far left, his laboratory is in the field, evaluating a 
highly advanced Hughes Electronic Weapons System. 

Drawing on a firm base of training in the total sys- 
tem, he judges and evaluates its performance. One of 
his key jobs is suggesting basic modifications. Simul- 
taneously, he maintains close liaison with Hughes 
manufacturing groups to insure the highest standards 
of reliability. 

The Hughes Field Engineer is typical of engineers 
and scientists throughout the Hughes organization. 
Here, the individual is given every opportunity to 
work out his ideas, to add measurably to his profes- 
sional stature, 

At Hughes Ground Systems Division, (or example, 
engineers and scientists are now exploiting a major 
breakthrough — 3-D radar. This new development is 
acknowledged as the most significant progress step 
since radar itself was discovered. 

At Hughes Products, advanced work is being done 
on a variety of automatic control systems, microwave 
tubes and new semiconductor devices. 

Whatever your field of inierest. you'll find Hughes 
diversity of advanced projects makes it the ideal place 
for you to grow, , .both professionally and personally. 


Th H'csi’s Itader in ad\meed ELECTRONICS 
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. al Design 
Electron Tunes Radar Circuit Design 

Neld Enginearirg Material & CoiriRonent Eng. 
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H-ifto Cmrr,.l Oyficr/fiMj. (-A6 Cuhn City. Cdifamia. 


Caher CUy, El Segiindo. 

Fiillerion and Los Angeles, California 




NETWORK SYNTHESIS is One oj ihe many areas of study at 
H ughes Research and Developmem Laboratories. This work 
includes lumped and disirihiiiive parameier systems, both 
passive and active. 


TESTING THE TESTERS — .4/ Hughes Advanced Elearonics 
Manuiacturing Division, rest equipment designed and built 
lor Hughes Weapons Systems is often as sophisticated as 
the systems themselves! 


HUGHES 



Fluoroflex-T (Teflon) 

P[LQfl[jfflli3DH]© 

engineered for SAFETY, RELIABILITY 




SEAL-LOCK FIELD ATTACHABLE, 
REUSABLE FITTING. Designed for max- 
imum flexioility in teststandand mockup 

actions make assemblies leak-proof and 
blow-off proof. Sizes -3 through -24Z 
qualified to MIL-H-25579. 


SWAGED FIELD ATTACHABLE, PERMA- 
NENT FITTINGS. Designed for maximum 
reliability. Resistoflex swaged fittings have 
proven their dependability in more than 3 
million assemblies. Available in all standard 
sizes and a variety of configurations includ- 
ing elbows and special attachments, 
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liis primary tasks and tend to increase 
control difficulties, 

Piirticiilarly important are secondary 
tasks associ.hted with emergency pro- 
cedures such as modified thrust dura- 
tion, power failure, fire, and o.\ygcn 
system difficulties. Certain of these pc- 
ii]>licrul tasks iiiav be included in the 
proposed fourth X-H centrifuge siniulu- 
tion ptiigrani. in which certain uncx- 
pettud emergencies may be simulated. 

1 ollowing studies of the X-M flight 
trajectory and forces, a right hand aeto- 
dsnamic control .stick svhicli operates 
hsdr.mlic boosters to ptoside roll and 
pitch control svhitli operate eseii 
thnugli there may be an clcctrcmie s\s- 
tem failure, was incorporated. 

In lint with the idea of minimizing 
novelties in the X-IS, a center control 
stick also svas provided. Determination 
of the ability to carry out a two-dimen- 
sional task w-as made during the first 
tcntrifiige ptogram. While it was found 
tliat the tracking errors with the center 
stick were greater than those with the 
.side stick, it was true at rest as well as 
under acceleration. Pilots felt that the 
lixiding of the center stick was not op- 
tinunn. During the first program under 
cam control, pilots developed profi- 
ciency in the repeated reproduced ac- 
cclcratiiiii p.ittetns, and perfonnanee 
iinptosed. \\'ith the center stick, the 
greater arm motion and effort and less 
reeling of support caused most pilots to 
prefer the right hand stick. 

Side Stick Forces 

Question of the control forces in- 
volved in tire side stick installation have 
been raised, Pxtremelv sensitive con- 
trols arc subject to involuntary inovc- 
nients which mu) produce undesirable 
flight |)atli changes. On the other hand, 
if the control has too large a breakout 
force, overshooting of the desired de- 
gree of control application ma. easily 
occur. If restoring forces on tire control 
are not strong enough, magnitude of 
the control injsut can not he ascetFained 
by the usual sensory feedback, and 
must come cither from looking at the 
control or looking at response of the 
aircraft on the instruments. 

Wearing pressure suit gloves further 
icduced the nomial feedback, allowing 
unintended inputs to l>c given to the 
control during the times when attention 
was not focased on instnraients which 
vvoiiki iinmediatclv indicate the effects 
of such control movement. 

Program data indicated control sensi- 
tivity in roll and pitch, was. if not 
critical, at least touchy. If in apply ing 
roll cotrection, an imdcsircd pitch 
change is obtained bv unintended dual 
(|)itch |)his roll) stick movement, the 
combination can lead to danger. 

Stick also requites perfect dvnamic 
lialaiiee to |)rovide pro|)et rcs|)onses to 
pilot indicating magnitude of control 
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inputs. Thus, the pilot had to be 
trained to watch the instruments in or- 
der to immcdiatelv ascertain changes 
in attitude during critic.il flight regimes, 
since control positions were not ade- 
(|nafe to sense thi.s all the time. 

Pneumatics of the tight hand stick 
also were im])roved during these pro- 

Left hand ballistic control stick in 
the centrifuge program was of the "all- 
ot-none" action type. In the third pro- 
gram. control effect proportional to 
stick deflection vv-.is utilized. This stick, 
with addition of lateral motions of the 
wrist for yaw control, has thiee degrees 
freedom. W'ith experience, pilots 
It-arned to make motions in one chan- 
nel at a time. Control motions of 
brief duration.s were made, then the ef- 
fect observed before the next control 
applied. 

Control Inputs 

With the possibility of exciting air- 
craft oscillations bv rapid or excessive 
aetodvnamic control inputs, pilots de- 
veloped the technique of controlling 
the iiK'.in headings by right hand .mil 
rudder aerodynamic control vis soon as 
the aerodviiamic pressure allowed this, 
at the same time using left hand ballis- 
tic control to damp oscillations. Restor- 
ing forces of the ballistic control were 
such that brief and abrupt fenninating 
control inputs could be mad& Ballistic 
control could be used as an "all-or- 

tro! is continuous. Some proposed com- 
bining the tvvo-in-one stick, but this is 
not recommended by Clark and Wood- 

Slark and Woodling recommended 
al least 10 hr. of static simulator train- 
ing prior to centrifuge flights of the 
•X-Is research airaaft in order that 
these pilots would be able to maiiiFain 
control while experiencing flight loads 
under their own control. In addition, 
|.-il()ts work better if they are acle- 
cjuately fitted in restraint, arc well 
rested, with proper operating anti- 
I'tackout equipment, and if they have 
had previous high acceleration expeti- 

They noted that a fourth X-1 5 centri- 
hige simulation program is planned 
.ifter initial flight data has provided 
tinifinii.itiou or indicated necessary im- 
provement of the mathematical tepre- 
suitation of vehicle characteristies. This 
program would iiiclndc a studv of 
pilot lesponse to simulated unexpected 
emergency conditions. Centrifuge 
ti.iining svill provide a background so 
that these pilots will not be distracted 
by acaTcrations in coinhiiiation with 
eniergencies- It will be used to further 
,tudy pilot control capabilities undei 
extreme simulated conditions of alti- 
tude, iiiodified buDSters, reverse thrust, 



but read how tough they are! 


SuBMitiAX RF connectors are Amphenol’s sophisticated 
design solution for RF miniaturization programs. These 
are subminiature connectors with full size electrical and 
mechanical capabilities, For example: 

StrengtteCakAs retention force of Subminax assem- 
blies is 20 pounds 

Insulation fles/ifance- 1,000,000 Megohm 
Dialaclric Withstanding Voltage’ 1500 Volts RMS 60 
Cycles minimum 

The Subminax family is a large one, too. Standard 
and Field Serviceable designs are available in 50 or 75 
Ohm Impedances with Push-On or Serew-On coupling. 
All popular RF connector constructions are included. 
Write for Subminax cataloging and collateral tech- 
nical data. 


%W^Afinax^ look delicate- 


fAMPHEWg CONNECTOR DIVISION 


Amphenol-Borfj Electronics Corporation 
CHICAGO 50. ILLINOIS 




Gtuniinan Aircraft Engineering Co.p. Gulfstrrani No. ? wHl be used bv the maimhelurcr as s sales dciiionstmtor and niH begin a tom 

Grumman Producing Three Gulfstreams per Month 





Kanian HU2K-1 all-weathec belicoptex for U. S. Navy undergoes 50 hr. preflight ground testing at Bloomfield. Conn. Pilot is testing 
the General Electric T58 turbine engine prior to transfer of controls to a test blockhouse. Navy has ordered four HU2K-ls (AW fan. 20, 
1958, p. 79), fairings and doors have been tcinovcd to facilitate easy access during tbc test operations. 


Kaman Ground-Tests HU2K-1 Turbine Helicopter, 



Rotor Inib fahgnc test tig (leftl Is used to defcmiine the fatigue life of tbc main rotor hub. with all flight operational loads imposed 
simnitancously, .About 12 ft. in diameter, tbc tig provides complete flevibility for varying stress levels and changing loads. .At cigbt is a 
fnlbscule dviiamic model of tlie I1U2K-1 wliicb ineoTporalcs the same mass and inertia distribution of tbc actual bclicoptcr. 
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AVind tunnel imposes flight load on IIU2Kd tbrcC'bladed tail rotor, shown here con* 
nected to the helicopter's eni|iennage section. Both main and tail rotors feahite rapid 
manual folding. Foot-bladcd main rotor uses Kaman aerodynamic servo-flap control. 


Knman drone helicopter for Navy has same 
engine and rotor drive as the H'llC bclicoplct. 
Aircraft is flown off ground dolly; blades shown 
here are cropped for demonstration. 


Radio-Controlled HTK Drone 


Test rig for HU2K-1 automab'c stabilization equipment is Kaman-dcsigned; ASE uses 
mostly off-the-shelf components. .Aircraft will be equipped with .Automatic Dead 
Reckoning Navigation System (ADEN) to simplify all-weather operations. 


Production drone probably W'OuIrl be equipped 
with a fiiibine engine. Stores would be at- 
tached to cargo hooks either in a sling or a pod. 
Drone is controlled from the ground by radio. 





BORESIGHT ACCURACY TO Ha MILLIRADIAN ? SEE BRUNSWICK 


Brunswick-built radomes are set- 
ting new highs not only for strength- 
to-welghc ratios, but accuracy as 
well. The reasons for the accuracy 
are simple; Brunswick has the test 
facilities and know-how that are 
without peer in the industry. Three 
radome ranges which automatically 
detect boresight error to an accu- 
racy of lis to M.-i milliradian are now 
in full operation at Brunswick. 


Soon to be in operation ; two 1 ,000- 
foot ranges, manually operated, 
that will assure even more refined 
accuracy, detecting errors as small 
as 5 seconds of arc. Also, as an aid 
to design, quality control and main- 
tenance of electrical tolerances. 
Brunswick is currently utilizing a 
one-horn interferometer for accu- 
rate IPD measurements and correc- 
tions before final range testing, 


Behind these extensive test facili- 
ties operates an engineering team 
skilled in both detecting and cor- 
recting boresight error. To learn 
how this combination of facilities 
and engineerscan give you uniquely 
accurate, tough and lightweight ra- 
domes, write to: Brunswick-Balke- 
Collender Company, Defense Prod- 
ucts Division Sales Manager, 1700 
Messier St., Muskegon, Michigan. 


■^BRUNSWICK 

MAKES YOUR IDEAS WO/^K 
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Navy Tests Internal Combustion Catapult 


Lakcliiust, N. J.— I'itst catapult 
laimcli. using the Ninv's C-14 inttrii.il 
combustion catapult was completed at 
the Naviii Air Test Facility here with 
the launching of a Gmmmmi l-'91'-S 

Ihc catapult, whicli has 50‘/< greater 
I.ninch capaciti' than comcntional 
-.Itaiii sistcms. Is intended for use on 

llic c.itapiilt powcrplant produces a 
total tnttgv output of TO iiiillioii ft. 
lb. and is designed to launch a 100,000 
lb. aircraft at 12T kt„ or lighter aircraft 
.It speeds lip to ITs kt. 

Launch Demonstrations 
'lilt two dciiiunstr.itioii l.iimchcs did 
not come close to taxing the s\ stem's 

•'finimiiiaii KOF'-S. the first aircraft 
launched, piloted by Cnidt. R. C, T\- 
hifki, weighed 17,500 lb. and readied 
.III end speed of 1 59 It. 

• McDonnell F3II-2M, the 27,500 Ib- 
Oemon, flown bi' Lt. Cmdr. John 
Sehaclfcr, was acccler.lted to 1-15 kt. 
(lilting the 24S ft. c.itapult run. 

Both .lircraft were launched into a 
light left crosswiiid bv the catapult, 
wliidi heads down an S,000 ft. tiinw.n, 
Rcactiim Motors Di'ision of Thiokol 
Chcmfcil Corp-. producer of the 
C115 cat.ipiilt powerphint, will deliver 
font units to t(ic Navv late this vciir, 
’Che powcrplants are the result of S'avy 


development contr.icts to Rc.iction Mo- 
tors which began in 1949, 

-\dvaiit.iges of the C-14 combustion 
e.itiipults over conventional steam eata- 
]>iilts (C-! 5) include: 

• Mote jiowcrfiil combustion catapults 
can launch heavier aircraft at faster 
speeds, lliis is in line witli tlic N'avv's 
constant effort to ni.ikc its carriers com- 
patible with high pcrforinancc aircraft. 

• Independence of the ship's steam svs- 
teni of the combustion catapults is im- 
portant in the case of proposed iiiidcar 
e.irtiets with tlyir low pressure Svstems. 

.1 sev ere steam pressure' drop vvlicii'niain- 
taiiiing high speeds diiriiig lie-.iv v launch 
schedules, -\notlier advantage is that 
the C-14 catapult requires less water 

• No iirelieating of the catapult tube is 
rc(|iiired with the new catapult, as is 
nccesMiv with the steam type. 

I lie combustion catapult pow eqjlant. 
first described in .\vi.vriON \Vr.i k (Sept. 
2. 1957. p. 91). burns a mixture of 
JP-5 jet fuel and compressed air. Re- 
.'ction Motors originallv experimented 
with liquid oxygen as the oxidizer. Tiiis 
was dropped in favor of compressed air 
for the same reasons that led the Navv 
to solid propellant rockets: the rather 
coiiiplicaled logistics of maintiiiniiig a 
safe adequate supply of liquid oxygen 
aboard ship. 

JP-5 was an obvious fuel choice due 


to its availabiliri’ in quantity aboard air- 
craft carriers. 

Tlie JP-5 and compressed air are 
stored under pressure in individual ac- 
cunniliitors. 

When the catapult is fired, the pro- 
pellants are injected into the combus- 
tor head, mixed, and ignited by a flame- 
holder. 

Prior to entering the catapult engine. 
Ihe hot combustion gases arc cooled bv 
water injection to 600F. 

'Ilic resultant steam 'nitrogen mix- 
ture drives Ihc piston down the slotted 
e.itapnlt tube. 

Cylinder Pressure 

Cun.vtant catapult cvlindcr pressure 
is iii.iiiilaiiied throughout the piston 
stroke bv means of a scr'o control svs- 
tem vvhicli |)OMtions the air. fuel .liul 
water control valves. Necessary sv’stem 
pressure is detennined by the weiglit of 
the aircraft to be launclicd and tlic 
desired end speed. 

During a maxinnim cnergv shot, the 
combustion catapult will consume 880 
lb. of air, 44 lb. of JP-5 and 400 lb. of 
water. .Mrcraft end speeds can lie varied 
from 60 kt. (4.S.8 sec, duration) to 
175 kt. (1S5 sec. duration.) Reaction 
Motors says the powerplant will main- 
hiin within ±5% of desired svstem 
pressure. The powerplant is used vvilli 
conventional 248-ft. steam catapult 
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Send for this important new brochure! 


Learn how Solar’s far-sighted 
weapon systems team and advanced facilities 
can step up your program 


SOLAR'S WEAPON SYSTEMS capability com- 
bines more than three decades of 
research and development leadership in 
aircraft and missile technology, with 
complete manufacturing and test facili- 
ties, Responsibility for Solar’s advanced 
systems program is centered in a team 
of experts experienced in the many 
phases of systems development -from 
conception to prototype and volume 
production. This close!)'-loiit engiiieei- 
ing and scientific team is made up of 
the best engineering talent available 


today. Collective experience of the 
team includes work on every major 
missile program! Solar is continualK- 
exploring new scientific frontiers that 
will contribute to tomoiTow’s systems 
technology. 

A new 16-page brochure describes 
in detail the men and the mnchine.s 
that make up Solar's advanced weapon 
systems capability. Write for it today 
and leum how Solar can step up your 
important program. Dept, G-123, Solar 
Aircraft Company, San Diego 12, Calif, 


SOLAR^,...,. 

for Sysitm) Capebililitf 

DEPT, G !23,SDLAR AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 

NAME 

Fim 

IDHES8 

CUT 


ENGINEERS WANTED! Cliallensing protects, imllmitetl opportunities with Solar. Write lotlaut 
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Parachute Safety Sensor 

Speed sensor ijrovidcs onc-sccond 
scat sc|)aration delay when airspeed is 
below >00 lit, and a threc-sccmiri delav 
at higher aitSjK'cds. I'liis prosidcs 
quick opening at !u« altitudes, when 
speed is normally below >00 kt„ and 
a deceleration dclas at high airspeeds. 

Safets desice is connected tn the 
aircraft pitot system. Protot\|>e units 
of airspeed and safe altitude aneroid 
p.iraclnite dclas arc beiiig tested at 
Wright .Air Deselopment Center. 

Pacific .Scientific Co.. 6280 Chalet 
Dtis'c, Los Angeles, Calif. 


Missile Fuel Valve 

hail sals'c is designed to handle 
liydra/inc fuels in the temperature 
range of -35 to -1-1201'' at line pressure 
of 220 psi. Valve is applicable to 
aircraft and industrial uses as «ell as 
for liquid fueled rockets. 

Helium powered actuator is cffcctise 



oscr a temperature range from -100 
to -I-500F and at 250 psi. Closure time 
from full-open to full-closed is .030 

in. maximum length, and 3.312 in. 
inaxiimun width. Line size is 1.312 in. 

Knchk't Aircraft Products Co,. -lOO 
Leo St., Dayton, Ohio. 



Sea-level Barometer 


Direct-reading aneroid baroineter in- 
dicates barometTic pressure in inches of 
mercury. The instrument is intended 
for control towers and radio cheek 
points to preside altimeter setting. 

Pressure-sensing elements arc Mel- 
chior tspc aneroid capsules. Krror 
can.scd by hysteresis docs not exceed 
0.001 in. over the iiistniment's range 
of from 21 to >1 in. \\ 'tight of the 
instrument is 15 Ih. 

Bulova Reseateli and Development 
LabotJlories, Woodsidc, N. Y. 

Rocket Solid Propellant 

Rocket solid propellant is designed 
for ejection scat propulsitm. weather 
sounding rockets, spin rockets and cart- 
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ridge iictuiitcd devices. Propellant lias 
a low temperature coefficient and is 
expected to witlistand prolonged stor- 
age at elevated temperatures- Low 
temperature coefficient permits tlic use 
of lighter vveiglit combustion cham- 
bers. The material now is in pilot 
plant production. 

Propellcx Chemical Division, Cliioin- 
allov Corp., P.O. Box 187, Edwards- 
ville. III. 


Jet Tow Tractors 

Variation in components and speci- 
fications of a basic tow unit provides 
models with 22,500, 24.500 and 50,000 
lb. drawbar pull. 

The original Paymover T-300S has 
been modified and is now designated 
the T-350S with 35.000 Ih. drawbar 
|)ull. Tractors have four-wheel-drive, 
front and/or coordinating steering, 
automatic Itansinission, torqiic-con- 
vertcr drive and arc powered bv Inter- 
national Harvester V-549 gasoline cn- 

^ Frank G, Hough Co., Libcrtyvillc. 111. 


electric. Iivdraulic or tvirbine driven. 

Modification of impeller and motor 
stack length provide a performance 
spread from 10 to 250 gpm. Pumps 
can be provided with custom mounts 
and meet militarv six'cific.ition MIL-P- 
5238.^. 

Illustration is cut-away of modular 
a.c. pump. 

Adel Precision Products, 10777 Van- 
owen St.. Buflsank, Calif. 


Frequency Meier 

Meter, designed to test 400 eps- cur- 
rent. is intended for military field 
ground support application. 

Iiistriimciit scale is from 597 to 403 
eps. and accuraev' is 0.15?. Meter re- 
quires no field calibration and is avail- 
able in various models. 

Alexandria Division, .American Ma- 
chine & Foundry Co., 1025 N. Royal 
St., Alexandria, Va. 

Gentrifufal Fuel Pump 

Centrifugal fuel pumps for military 
and transport aircraft may be engine, 


I'luitogr.iiiimeliic printer corrects dis- 
tortion in aerial photographic negatives 
taken at oblique angles, llic printers 
will be used by the U. S. Department 
of Interior Geological Survey for aerial 
mapping- 

Modc! 060 20 dig. printer permits 
an aircraft to take five pictures on a 
single pass over the target-to the front, 
rear, left and right at oblique angles, 
as well as directlv downward. After 
correction, all photos will appear to be 
taken from overhead. Printer covers 
9 X 9 in. negative format plus data 
area out to 10} x 101 in. in the iiega- 

J. \\’. Feckcr, luc-, 6592 Hamilton 
Ave.. Pittsburgh 6, Pa. 



ARMY MOBILITY AND 
FIREPOWER NEW VOUQH7 
STUDY AREA 

Chance Vought has taken the volun- 
teer's pace forward to work with the 
Army in an important mission . . . bring- 
ing new techniques to an ages-old 
defense area — the battlefield. 

For 42 years a developer of high-per- 
formance aircraft and strategic missiles, 
this company has sharpened its focus 
on the needs of the rvevv Army, 

On its own initiative, Vought has en- 
gaged in new study and development 
programs to meet requirements of the 
Army of today and tomorrow. One new 
concept, still classified, was tested early 
in 1959 at the Army’s Redstone Arsenal. 

Design philosophies and an organiza- 
tion tailored to development of advanced 
aircr.vft and superior missiles arc being 
adapted to the battlefield needs of total 
mobility and devastating firepower. 

Vought’s talents will continue to be di- 
rected toward fulfilling the requirements 
of our modem Army. 

Advanced iccapons is fust one in the 
broad spec/ rum of Chance Vought fleWs 
of actioilij. Other areas include: design 
and production of high-performance 
aircraft, aitronautics. electronics, anti- 
submarine warfare, range systems 
management, commercial process con- 
trol systems. 
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STRAC STRIKES ! 


They left in 30 minutes. With them went field kitchens, moi tars, new battlefield missiles, barracks 
bags. All went aboard swift transport planes and headed for trouble 4,000 miles away. They arrived 
the same day, for this is a battle group of the Strategic Army Coiqis — world's most mobile army and 
our "defense on the double" against limited war. STRAC's kind of war has flared 18 times since V-J 
Day. STRAC’s mission is to put out these “brushfires," or keep them fiom spreading. By (iiiickeii- 
ing U- S. reaction to limited war, this crack Army corps helps lessen the prospect of global war. 
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ALL TRANSISTORIZED ANALOG COMPUTER 

—basic model less than $4000 


PACE TR-10 Eliminates Drudgery 

Gives New insight Into Engineering Problems 

New transistorized computer puts the advantages of analog computation 
within reach of every engineer. This oompact unit, 15" x 16" by 24" high, is powered 
by 115 volts AC and can provide day-in day-out instant solution of your • 
most vexing engineering problems. Even if you have never seen a computer before, 
you can learn to operate the TR-10 as easily as you learned to use a slide rule, 

Gain New Insight to Complex Problems 

Once the problem is set up on your computer, you simply turn a dial to feed in 
design parameters. The computer provides an instant by instant, dynamic picture 
of the effect of each change. You can study the inter-related effects of heat, 
pressure, flow, vibration, torque or any variable. And you can visually compare 
one with the other. You see problems in a new light — engineering data comes 
alive - insight into how new designs will work is obtained easier, faster. There's no 
need for recalculating every time you change a factor — simply turn the dial 
and see what effect it has on the solution, 

Your"Personal Computer" for Higher Creativity 

Because of its minimum size and extremely low price, the TR-10 can become 
your own personal analog computer. It helps to free you from routine drudgery. 
Permits you to gain first-hand experience with the power of analog techniques, 
and convert more of your time to ercalive enpincci inp. 

Test New Ideas or Designs 

New ideas that were too costly to try before are now practical. Any possible 
combination of factors can be tried. You can design virtually to perfection and 
have a permanent, visual record of performance. All this can be done before building 
pilots or prototypes. As a result, "cut and try” expense is drastically reduced. 

The same quality workmanship and design that has made Electronic Associates 
the world's leading producer of precision general purpose analog computers 
will be found in this new unit. Accuracy to ±.l per cent. Modular construction 
allows you to select varying quantities of the following computing functions; 

• Summation ■ Function generation 

• Integration • Parameter adjustment 

■ Multiplication or Division • Logical comparison 

Per complete anginaaring dala, write ler Bullalln rg-IO-a. 





RADIOPLANE PRODUCES FIRST COMDAT-READY SURVEILLANCE DRONE 


Meeting tough Army Signal Corps require- 
ments and being produced in operational 
quantities, the SD-1 is proved and ready to 
fly unmanned photo reconnaissance mis- 
sions for tactical troops. 

Highly mobile, the camera-carrying SD-1 
may be zero-length launched in rough 
terrain from a camouflaged position. It is 
flown by remote control over enemy 
installations on surveillance missions with- 
out risking ii pilot's life or ntan-carrying 


aircraft. Within minutes after the SD-1 
returns from its mission, photographs are 
delivered to the requesting unit. 

Other specialized sensory equipment may 
be carried by the SD-1 depending on par- 
ticular mission requirements. 

This Army-Radioplane achievement exem- 
plifies Radiopltine teamwork with all of the 
U.S. Armed Forces. Radioplane provides 
a complete drone family spanning medium 
speeds through supersonic performances. 


RADIOPLANE 


FINANCIAL 


Martin Expands Facilities to Win Bnsiness 


By M'illiani II. Gregory 

Baltimore. M(l.-Martin Co. mm- lias 
completed the hulk of its missile plant 
spending— an expansion progr.mi de- 
signed not only to help Martin win new 
bnsiness in tlic missile and electronic 
.ire-as but also to expand tlic a|uity 
base of the comp.iny. 

Foreseeing tlic growtii in missiles and 
associated electronics equipment. Mar- 
tin in I9is began to build tno plants 
expressly designed for such production 
and it ciccidel to build the plants with 
its own money (.-W lime 17. 19". 
p. 69). To date Martin has mvested 
approximatclv S20 million each in the 
Denver plant where the Titan inter- 
continental Ixillistic missile is produced 
and the Orlando, Ma., plant that pro- 
duces the Army's Ijcrosse battlcSeld 
mi.ssilc, Xaiy’s Bullpup air-to-snrface 
missile, and the .\rmv's Missile Master 
anti-aircraft target information si-stcin. 

Even though the goicrmnent imest- 
inent in tools and structures in tlic 
Demcr plant alone is on tlic order of 
.MOO million, dwarfing the company's 
01111 inie.stnicnt. effect of |)lant costs 
looms large in Martin’s finances. 

In 19iS, Martin’s undepreciated fixed 
assets were carried on the books at Sll.- 
i59,000. This figure more than doubled 
the following year, climbed to S-19 mil- 
lion in 1957 and reached $52,-155.000 
last vear. 

Financial Ratios 

The financial ratios represented by 
tliis change make an interesting coni- 
mcnfary on the implications of such 
changes under way to a greater or lesser 
degree throughout the indnstn-. One 
of the common ratios used by aedit 
analysts is fixed assets— plant and equip- 
ment in this case— to net worth, ii-nicli 
shoiis hail much monci- of its oiin— 
that is, stockholders investment or re- 
Fained earnings for cxaiiiple-that tlic 
company itsclT has in tlic business. 

In 1955. Martin's undepreciated fixed 
assets were 20% of its net wortli. last 
year they had risen to 75% of net ivortli. 

By classical standards, am ratio 
liiglia tliaii 75% for a large corporation 
is considered a cnu.se for some concern. 
The rule of tliunib is tlnit tlie lower the 
invesbnent in |)crinaiient facilities tb.it 
might be hard to sell in an emergency, 
the better. Whether tlicsc credit rules 
of thumb nppli- to defense coinpanics 
is another question, lioivei cr. 

Earl R- Uhlig. i-ice president and con- 
troller of Martin, agrees tliat there arc 


problems for Martin and Ibc industry 
as inicstiiiciit in facilities rises. " I'licse 
arc the dangers that ivc must face up 
to," lie said. But if these are tlic rules 
of the game, Uhlig feels this is the wai 
it must be played even thougli there 
■nay be dissatisfaction on sucli things 
as profit margins. Tlic plant expansion 
program and the rise in Marlin's mis- 
sile and electronic backlog mai- not be 
cause and effect, but figures tell an in- 
teresting storv; 

Sales (000 Omitted) 

Vear Missile Aircraft Total 

lilcctronies 

1955 S50.97S S175.519 S208.007 

1955 52,658 218.426 271,862 

1957 245.796 177,054 425.925 

1958 200.685 154,211 555.555 

(1958 figures arc for nine niontlis end- 
ing Sept. 50, Commerciai sales omitted 
all years.) 

Backlog (000 Omitted) 

1955 55,520 498,170 554.447 

1955 515,464 552,571 666.456 

1957 496,978 297,900 795.034 

1958 457.889 205,464 661.67‘S 

(1958 figures arc nine months.) 

Some of the stock financial criteria 
don't mean nnirli to a contractor like 
Martin, almost 100% in the militan- 
business. Current ratio, for example. 

1 his nonnall}- is the No. I rule of 
thumb, the measure of a compam's 
liquidity, its abilit\- to pa\- its hills. 
Thougli industries varv. a ratio of S2 
of readily available asscts-cash. rcccis- 


ablcs, marketable imentory— to c\-ery SI 
of currently payable liabilities is re 
garded as sound. 

Uhlig says the current ratio to a 
coinpjnv sucli as Martin is of sccoiidats 
importance as long as it is at least 1. 1 
to 1. Cash is rcadih- asailablc in emer- 
gency to a big military contraetor 
cither right at the plant from the mili- 
hin- rcprescntatisc or from a ncarbs 
military instillation. 

For companies like Douglas or Boe- 
ing with big commercial jet transports, 
current ratio is much more significant. 
Uhlig for his part made it clear how 
h.ippy he is Martin is not in the com- 
mercial tnm.sport race, witli its hcau 
research and development write-downs 
Cautious Line 

Uhlig walked a odutious line in dis- 
cussing the pros and cons of niilitars 
contracting- 'Ilierc arc dangers, he 
pointed out, in expanding plant capac- 
ity as Martin has, expccially when the 
increased profit margins that were sup- 
posed to acCTUc to companies whicl! 
used tlicir own funds for such work 
hme sliowii no sign of materializing. 

-At the same time lie pointed out 
that Martin (or am- other aviation com- 
pany) is unlikely to balk oi-er a per- 
centage point or two of profit if that 
is tlic wa\- the contract is offered. 
F'uture sales lolume is the priinarv con- 
cern. If l oliimc remains high for Mar- 
tin, the cash is there to coser depre- 
ciarion of the plant program and to 
maintain the company's technological 


Avionic Fund Raising 

A S|xite of common stock offerings by avionic companies hit the market within 
the lost two weeks, probably triggered tty the ''glanmur" shitns that has sent prices 
soaring for electronics share,s. 

At least six companies wne involved in such offerings; lelccomputing Coi|i„ 
Microwave Associates, FIcctronic Knginceriiig Co. of Cjlifotnia. Packatd-Bcll, 
Polatad Flcctronics Cotp., and New Hom]ishirc Ball Bearings, Inc. Such offerings 
by single companies have not been uncommon in the last vear, but this is the 
first instance of real biincbiiig. 

Some of tlieni show a need foi wntlcing capital. Others appear to be taking 
advantage of the rising prices to retire interest-bearing debt- In some cases major 
stockholders who ate foundms or officers are selling portions of their interest. 

•All allied example is Ryan Aeronautical Cotp.. which has gained, as has Martin 
Co,, a status in the market as an electronics coiiipanv. Rsaii has just made an 
offering of 350,000 shares, 55.000 of them for the account of T. Claude Ryan, 
founder of the company. 'I'hese are shares of the new stock, which will he split 21 
to 1 next week. 

More such offerings arc likely and may reflect the problems of some electronics 
companies which have accepted lo»-|irofit research and development contracts on 
the uncertain prospect of gaining a long-tiiii production contract (AW Mar. 9, 
p, 213). 
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capiibilitics ocii tlunigii profit mrirgins 
might Ik at a disappointing lc\ el. 

Martin last year increased its carn- 
iiies about 20% while its sales rose 
only about despite an increase in 
less profitable rcsc-arch and dexclop- 
incnt contraets. Stress on cost cutting 
plascd a part here thnngli the com- 
pany finds missile contracts ate slightly 
more profitable than aircraft. 

Pretax profit margins on missile con- 
tracts now arc running about 6-7%. 
Uhlig "-ould like to see a somewhat 
higher figure than that Irut sexs little 
hope in thean teaching the maximum 
I allowed by law. 

Sales Volume 

Uhlig expects Martin’s missile and 
electronics stiles viiluine to exceed the 
72% proportion of last ix-at as the 
P6M Seainmaster phase.s out. How- 
ever, Martin is not withdrawing from 
the aircraft market. I low the Dyna- 
Soat might be classed in the Martin 
breakdown— missile or airplane— is still 
a question, Uhlig said. 

Martin's sales and earnings arc fore- 
cast to increase this ixtir, earnings pos- 
sibly to S5 a share. The company’s net 
worth also should continue to grow, 
partly aided by increased cash throw 
off from depreciation which will begin 
in earnest this tear under fast .imorti- 
7Jhon certificates. 

The compani’ sold S20 million of 
5i% debentures last year. Primarily 
tills ivas to build Martin's working 


capital position wliich dropped from 
5” million in 1956 to Sis million in 
1957. Here again Uhlig docs not bc- 
licic in O'cr-cmphasizing working cap- 
ital. The main consideration for a 
niilibirv contractor is to base enmigli 
money to nm the business plus the 
icsourccs to comince a potential ens- 
tomor the coinpanv is financiallv able 
to carry the new business. 

Martin also has a line of hank credit 
totaling S50 million, with 522.500.000 
lionowed against it at year end. 

One added burden on working cap- 
iral is the necessiti' for defense com- 
|)rmies to carry more goiemnicnt re- 
ceivables because of rcdnctioiis made 
in progress pavments and cost leiin- 
bursemenf two years ago. Uhlig said 
that in effect the gosermnent bv this 
step tiiiiied oicr a .share of its debt 
niaiijgcnicnt to indiistrv to liandlc. In 
this light. Ulihg has been watcliing the 
problems the goscnimcnt has had in 
refinancing its debt in the bond mar- 
ket; at the maineiit he did not appear 
imduls concerned at tlic implications 
of this for the industn’. 

.\t the same time it sold tlic dclsen- 
turcs, Martin also attached 10 warrants 
to each Sl.OOO certificate, cacli warrant 
entitling flic holder to purchase one 
share oJ Martin stock at 540 a share 
prior to Nov. 1. 1965, and 545 a share 
until 1968. Tlioiigh Martin’s stock 
has sold at over 560 a sliatc in recent 
weeks, none of the warrants has liecn 
enmated- Tlic compam has author- 
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advance 

since IGttyHawk” 


It’s the world's first non>ash, fully com- 
pounded dispersant aircraft oil to be mar- 
keted for both large and small piston- 
engine aireraft. This oi! has iindti-viscosiry 
characteristics which reduce the need for sea- 
sonal grade changes. 

Prior to the dcvciopment of AeroShell® Oil 
\V, all fullv compounded aircraft oils had 
these two disadvantages — ( 1 ) pre-ignition and 
(2) spark-plug fouling— that were caused by 
the formation of ash deposits in the combus- 
tion chamber. 

Now— for the first time, a complecelv voii- 
asb, fulK' compounded aircraft oil is available 
for all piston-engine aircraft. 

Performance of AeroShell Oil \\’ is superior 


to chat obtained n ith die best straight mineral 
oils. AeroShell Oil \V has been extensively 
flight-tested in a \t'ide range of engines and the 
results show— 

1 Significant reduction in oil consiiinpcion. 

2 Reduced parts wear., .increased engine life. 

3 Cleaner engines— practically eliminates oil 
screen and filter deposits. 

4 Easier starting and faster n’arm-up. 

Alrcad\’ four airlines have converted their en- 
tire fleet operation to the use of AeroShell 
Oil W 

We will be glad to give vou complete in- 
formation on AeroShell Oil ^V— the most 
important aircraft oil advance in 56 years. 


SHELL OIL COMPANY 

so WEST SOth STREET, NEW VORK 20, NEW YORK 
too BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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I READ 

BUSINESS 

WEEK 


“Today, science and 
management are 
inseparable worlds. 

In the highly 
technologically based 
industries, we 
must use both tools. 

That is why we 
rank Business Week 
with our best 
scientific sources.” 

DR. CLEDO BRUNETTI 
Vice-President & 

General Manager 
Grand Central Rocket Co. 
Redlands, California 
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;; V' " • • • now taking 
Lockheed Electea’S 
temperature ...to 1°C. 


ixed issuance of 200,000 shares for such 
conversion and this would add about 
S8.000.000 to net w-ortli. 

Net worth as a basis for computing 
profit margin lias been imoh’cd in the 
controversv behveen tlie aviation in- 
ihislii- and the Renegotiation Board 
over redetenninations. The industry 
points to its hiw margin on sales— re- 
ported bv the hirst National City Bank 
of New York for 41 companies as drop- 
ping from 1% in 1957 to 2.6% in 
1958 while the average for all manu- 
facturers fell from 5.9 to 5.2%. 

'ITie Board considers margin on net 
worth a more valid criterion. For the 
same companies listed by First National 
Citv, margin on net worth dropped 
fiom 20% in 1957 to 14.5% last year 
compared with a drop from 12.9 to 
9.8% for manufacturers generally. 

Uhlig belicies there is merit in the 
net worth margin. However, he be- 
lieves all interest-paying debt should 
be added to net worth before making 
renegotiation decisions in order to re- 
flect fairly the cost of capital and the 
efforts bv the industry- to bro.idcn its 
equity base. Comparisons by Uhlig for 
sears on which renegotiation is in prog- 
ress are in accompanying table, p. 99. 

AMC Contracts 

Wright-Patterson AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for $25,000 and oier as released bv the 
.\ir Materiel Command: 




High accuracy, and easiest need/e 
pointer plus digital in-line counter 
readout, are the principal service fea- 
tures of the BHI83 AutoTemp* jet 
engine temperature indicator. 

AutoTemp is designed and pro- 
duced by the makers of the JETCAL 
Analyzer®, the only jet engine tester 
used throughout the world, 


The AutoTemp isa completely new 
instrument. ..a continuous null bal- 
ance 144-incb slidewire potentiometer 
combined with a linearizing analog- 
to-digitul convener, Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 
poicniiomelcrl 

Completely self-contained . . . tran- 
sistorized, miniaturized, hermetically 
sealed, servo-driven. ..the Auto- 
Temp’s 3"-diameler case includes a 
Zener reference, power supply, ampli- 
fier, servo motor, cold junction com- 
pensation and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50°C increments over the 
0 to 1200*C full range of the unit. 

ained in our Bulletin BHIS3 


B a H INSTRUMENT 
CO., INC. 


MITCHXM. SUSBET, Er 
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NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manuracnirers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 2$ to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather chan suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3 505 Scott Street, Balti- 
more 3, Maryland. 



SOUND CONTROL 


104 


Competition Tightens for Small Business 


Sanfa Monica— ^\^lrnillgs Hut com- 
jK'tition will get tougher, requirements 
more stringent .me! costs uill be w, itched 
more closely, were stnmcicd for small 
Itiisiiiess opcr.itors during tlic Simill De- 
fense Industries Conference here. 

Karccast of the future was best .sum- 
med up bs Lt. Cell. Clarence S. Inine. 
retired US.M'' Deputr Cliicf of Staff for 
M.itcticl, who said that "no one intends 
to auard contracts on .i guardian angel 

The forecii-st svas echoed bv several 
speakers at the one-dav conference 
which included sessions on the role of 
small business under the weapon sys- 
tem concept, pools and joint ventures, 
rcncg.itiation, proprietary rights and 
iiiilihiry cost principles. The confet- 
ence was jointlv sponsored bv Strategic 
Industries .\ssii. and the Graduate 
School of Business Administration. 
Universitv Ivxtension, Univetsih of 
California at Los Angeles. 

Business Role 

Speaking on the role of small busi- 
ness under the weapon svstcin concept, 
specific warnings concerning the future 
of small business were given bv B.im' J. 
Shillito, director of siilcs. .Mrhomc Svs- 
tems Groii|j. Iluglics .Mrciaft Co. 
.\iiiong his predictions: 

• Number of small businesses partici- 
pating in the defense effort will shrink 
considcrablv in tlie next few vears. He 
also said lie expects there will be fewer 
prime coiilractors in the defense com- 
plex in the next few veats. 

• Several fields arc overcrowded- 

• Second-source |)rocnicmcnt will be 
out. when one source proves to be re- 
liable, operating at a low cost, or is 
outstanding in its petfonnance under 
the subcontract. 

« Small business will have to live with 
the weapon system cemapt instead of 
trying to fight it. 

Citing reasons why them will be 
fewer contractots in the over-all defense 
complex, Shillito listed these reasons— 
Micro nil] be fewer items produced; 
ovcr-iill tlicre will be a lower labor force 
required; and the technical dolktt cost 
of items w ill increase considcrablv. 

Shillito said that at present 16% of 
;ill the monev' spent for defense is going 
to small business. lie pointed that in 
the period of 195-1, to 1958. procure- 
ment at Hughes inertsised threefold, 
while at the same time the number of 
suppliers dcCTcased by 50%. However, 
he pointed out, tlic ratio of dollars 
spent with small business staved the 
same as before. 

He stressed tliat tlierc will be no 
room for marginal contractors in highlv 
competitive fields and outlined a num- 


ber of ptobleins whicli small business- 
men now face. Leading these was ad- 
vance planning, in which he |)ointed 
out that small business owners ,md op- 
erators must realize the relationship be- 
tween their product and the cud item. 

Planning should be accoinplislied to 
best advance the company's product or 
product line, in relationsliip to flic end 
item for which it is being produced. 
In addition, he said, tlic companv iiian- 
agenieiit must look ahead toward the 
tequirements for future systems to 
which their companv can contrilrutc 
servia's. goods, or protkicts. 

Anothet point lie made was that to 
succeed these davs. a small companv 
must specialize, to put itself in the posi- 
tion where it can do soinctliing better 
Ilian any of its competitors, regardless 
of what this is. 

lie emphasized tliat snial! business- 
men should, where possible, move awav 
f:om fields which are (ivercrowdcd- 
Elabor.itiiig on this. Sliillito recom- 
mended divcisificatioii as a iicccssarv 
step ill sound nianagcment. planning 
for tlie company’s fntuic line of ptod- 

fn another talk, Gen. Irvine outlined 
the rule which small business had played 
ill defense procurement during liis time 
in the service. lie also cmjjiuisized the 
changing pictum in Mie past few years 
mider the weapons system concept for 
the defense small business defense con- 
tractor. 

Gen. Irvine pointed out the dilfcr- 
enees between the weapon system con- 
cept and tlic fotinct method- in which 
Ait I'otcc most often de:iU directly vvitli 


.1 mipplicr or small business finn, bought 
its product, and then gave it a prime or 
subcontractor to be included in the air- 
|)l;me or other weapon, as govcriiniciit 
furnished equipment (G1’’E). 

Gen. Irvine cited the fact tliat before 
World \\’at II, 25% of the weapons the 
Air l•'orce bought were built under sub- 
contract. During W'otld ^Vil^ II. this 
rose to 40%. For the upcoming WS- 
IIO.^, North American's B-70 Valkyrie 
Ixmiher. he noted, this has risen to 
70%. 

Speaking at Mic same session, T ed C. 
Coleman, president of Coleman Engi- 
neering Co., asked that tlic larger prime 
contractors and first tier subcontractors 
judge each small business and their 
product on their merits as individual 
films and products, ratlicr than "lump- 
ing us all in one category." 

System Bidding 

Coleman said that it was his feeling, 
along with many others, that quite fre- 
quently vvlien a small concern is bidding 
ill a subsystem or a system, the major 
contractors have a tendency to "pick 
our brains" and incorporate the results 
into their own proposal. 

Coleman noted that the costs of de- 
veloping proposals and making a sales 
effort as a part of tlie weapon system or 
of a product being urged for incorpora- 
tion ill a weapon svstcin is extremely 
high for small compauies. However, he 
noted that an aggressive sales approach 
is an absolute requirement for small 
business seeking a tole in the weapons 
system design and production. 

lie also urged other small concerns 


Increased Missile Funding 

8iinb Monica. CaliC.-Congrcs piobablv will incicax funding far miuile produc- 
tion above the figure that Administr-atiun has recommended. Lt. Ceil. Clareitce S. 
Irvine (USAF, ret.), said here at tire Strategic Industric.s Assn- meeting. In other 
observations, he added: 

• Atlas and Hior missiles have considerably exceeded expectations in their speed 

• Snbconlraefor setup on the Nntlh American B-70 Mach 3 bomber w-as influenced 

coiiCracthig major portions and assemblies nf the alqilane from one plant to annthcc, 
He cited the example of Boeing .Airplane Co. manufacturing the wings. This way, be 
explained, ssorkers were not laid off at Boeing, only to move to North Atrreiican to 
ss’ork on the aircraft, hit instead vscce able to do Mre work by remaining at Seattle. 

• Concerning the taxes on the possessory interest situation in Los Angeles, Gen. 
Irvine said lie believes the fesic premises arc ins'jlid. In Ibis, Los Angeles County 

ss'lticli lire contractor is fabricating into a product or will incot|X)tatc into a product 
ss hich the contractor vsill sell aitd make a profit thereby. Ccn. Irvine indicated it is 
a bappenstance that the pbiiits arc located iit a prticiilat area, that Hie propertv' 
attempting to be taxed is owned by all .American taxpayers and the tax bill whielt 
would be levied would not be applicable lo all U.S. taxpayers. Similarly, the benefits 
from the tax monies vsould only acente to those living in Los Angeles County, 
allhoiigli the nratcrial actually is owned by all U. S. taxpayers. 
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to dc\'clop cortjiii ipfciiilticsr in wliicli 
thcv can become outstanding. 

I)iiring questioning from tlic floor. 
\V. B. Stults, staff director for tlic Sen- 
ate Select Committee for Small Busi- 
ness. ohscr\-ed tliat sm.ill companies 
uliicli liad banded logctlier in pools to 
make proposals on srstems bad teccivetl 
no contracts since World War II. 
.\nsnxring this statement, Gen. Itsiiic 
Siiid that during his scrticc. procurement 
oflieets had not been “for or against" 
such a grouping, lie hidic-ated that he 
felt there is a need for such groups, but 
lliat Defense Department procurement 
personnel had one primars' aim, that of 
getting the best ncipon system as-ailabk 

Moderating tire panel on role of small 
business under the weapon system eon- 
cq>t ss-js Dt. Gco^c .^. Steiner, direc- 
tor, Disision of Rescatcli, Graduate 
School of Business ,\dministration at 
UCLA. 

Leading pailicipant in a discussion 
on renegotiation was Thomas Cogges- 
liall. chairman of the Renegotiation 
Board. M'ashington, D. C. Speaking 
for Strategic Industries Assn, was Gor- 
don W. Jenkins, president. Anachromc 
Gorp., a director of SI.A and chairman 
of the association's renegotiation task 
committee. Moderator was Dt. Kred 
Weston, professor of finance at UCL.V. 
Profit Margin 

Jenkins outlined the situation wliich 
SI.A believes exists vis-a-'-is renegotia- 
tion and small business. He pointed out 
tliat Department of Defense contracts 
allow a contractor greater margin of 
profit on in-house work than they do on 
itcmis and equipment which are sub- 
contracted. Tliis, he said, fends to make 
the larger prime contractors do svork 
in-liousc which they otherwise might 

He also indicated that small Imsi- 
uesses face renegotiation according to 
total sales subject to renegotiation ac- 
cording to tlic law. 

Coggcsliall declared that, on the 
other hand tlicre were a number of as- 
pects of the renegotiation law which 
were considerably more liberal than 
those of standard Air Materiel Com- 
mand procurement contracts. 

Coggcsliall pointed out that when tc- 
iiegotiation reports are filed, tlic coin- 
panics ate allowed many more dcduc- 
hons on costs than thcv ate with the 
tegular production conttacts. thereby 
lowering the amount subject to renego- 
tiation. 

He also read excerpts from a letter 
written to a member of Congres.s. in 
which tlie Renegotiation Board listed 
the feelings and stands on renegotiation, 
in relation to small business. In this, 
it was noted that favorable considera- 
tion was gisen in Renegotiation Board 
proceedings to those major contractors 


wild base followed or exceeded require- 
ments of the law in the amount of sitb- 
coutr.ict work wliicli tlicy have fanne-d 
out to small business. 

Coggeshall was asked if he beliewed 
that renegotiation actually produced in- 
flated costs in mrioiis contracts. He 
replied he thought this definitely was 
not so. and tliat inflated costs would be 
recognized bv procurement officers, re- 
.sulting in ha' ing the firm put on black- 
list. 

In the session on proprietary rigiits, 
moderated b\’ llarnld Petrowitz, acting 
assistant professor of business law .at 
UGL.A. participants were Stults and 
David G. Saunders, general counsel for 
SIA. 

Stults presentation started with an 
admittedly “flagrant" exanipk of the 
gmcnmicnt feelings concerning propri- 
cbin rights. In this, lie pointed out that 
tlierc was a ptoprictarv item wliicli was 
costing the government more tlian S250 
each. 11 generator part, under the sole 
source contract. However, he said, wlicn 
the part was put out for advertised bids, 
the price came down to $2.72. 

Stult.s continued that it has liccn 
urged bv congressmen that everytliiiig 
1)0 procured under advertising bidding, 
as a vote-getting means. He added, 
however, tliat he contrasted this witli 
what SI.A believes is fair, a protection 
of proprietary rights of items developed 
!)v companies, things which the compa- 
nies themselves invented, with tlicit 
own company funds. 

He noted anotlier situation wliicli 
frequcntlv exists. Under this, a com- 
panv comes to the service buyer witli 
an idea, sells the idea, then is given 
government funds to adapt the product, 
wliicli may already exist in commercial 
fonn or an experimental model, to con- 
form to military specifications or be 
cliangcd slightlv for incorporation info 
a p.irticnlar military system. In this 
condition, Stults said, the item actually 
is a ha!f-and-lialf proposition, half the 
com|)JUv's and half the militare’’5, which 
now is buying the item. 

Big Business' Shore 

I 'rom statistics presented to the com- 
mittee. Stults said he realized the prob- 
lems faced bv small businessmen. Test- 
imonv before the senators indicated, 
Stults said, tliat S4% of the defense 
dollar went to big business firms. In 
addition, he said, 86% of the first tier 
subcontracts also went to big business 
firms; in effect, another 86% of thi.s 
last 16% of defense dollars also was 
taken off the top by large companies. 

Speaking for SI.A. Saunders declared 
that while conversations with Depart- 
ment of Defense and sendee secretarial 
level officials in Washington indicated 
tliat tliese persons knew and recognized 
Mie small ^jusiness problem, including 
proprietary rights, and that at the lower 
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LIGHTWEIGffl 


Spans the gap betvween direct ambient cooling 
and closed cycle systems 


• This AiResearch open-cycle cooling 
iinil. ia designed for environmental 
conditioning of electronic and eleclro- 
mechanical equipment in problems of 
low total heat dissipation aboard air- 
craft and missiles. 

Much lighter and less complex in 
operation than closed cycle systems, 
this compact package is recommended 
when required total heat dissipation is 
low.,. large heat load; 


for short periods of time, or sma 
loads for long periods of time, 
replaces direct ambient coolin 
terns when ambient sink is in 
igh or not easily available. 


in this 


dable I 


apo- 



ralive system cools sulfur bexalluoride 
lSF(i) which passes over the hot elec- 
tronic components. The SFo then 
recirculates for cooling, and the 
nia is dumped overboard. 


Applications of this system include: 
inertial guidance system cooling, mis- 
sile transient cooling, and spot cooling 
where ambioiii sink is not available. 

AiResearch has designed and maiiu- 
laetured cooling systems of all types 
...direct ambient, closed and open- 
cycle systems handling all magnitudes 
of cooling loads and utilizing various 
working fluids. We invite you to send 
us details of your problem. 


AiResearch Manufacturing Divisions 


s, Packages and Components for: aircraft, i 


Angeles t$. Calilorr 
ELECTROM 


Engineers: 

Here are sound reasons why 
it pays to specify 

Shelby Seamless Mechanical Tubing 


USS Shelby Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, Shelby Seamless Tubing 
helps cut processing costs, because It eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 
and it reduces tool wear and tool changes; and, more Important, 
more uniform parts can be turned out by the hundreds or thousands. 

Where Shelby Seamless Tubing is used as a load-carrying member or part, 
it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading In any direction; it resists bending stresses 
equally In all directions; it is able to absorb and localize shock; 
and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 

And, of course, the name Shelby is backed by the world’s largest and 
most experienced manufacturer of seamless tubing— National Tubel 
The production of Shelby Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There Is no divided responsibility. 
Every foot, every length. Is made under the careful supervision of 
skilled men with years of tubemaking experience. For more than 60 years, 
Shelby Seamless Tubing has been first with men who want 
the best in mechanical tubing. 

You'll find Shelby Seamless Tubing available at select Shelby Distributors 
throughout the country. These distributors are strategically located 
and expertly trained In solving all types of tubing problems. Here, 
you can choose from a complete range of sizes and stocks. If you'd like 
to find out how Shelby Seamless Tubing can be most effectively applied 
to your designs, contact your nearest Shelby Distributor . . . soon! 

USS J/ia Shem, an ngiUfriat UMemans 



National Tube 
Division of 
United States Steel 
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cclit'lon where actual ptocuicment oc- 
curs, the tendency is for officers to 
■grab eserytliiiig for the Star Spangled 
Banner.” 

A eondition whicli exists widely and 
is of concern to small business eoncems 
was aired at the proprietary rights ses- 
sion. Tills situation, according to Saun- 
ders and various persons speaking from 
the floor, arises when a .small business- 
man goes into a military prociircnient 
office to sell liis item, and tlic mili- 
tary officer demands complete drawings 
,ind specific-ations of the idea, as does 
the prime contractor. 

Then, the small businessmen claim, 
tlie prime contractor freriucntly incor- 
por.itcs tlie idea into Ills proposal as his 
omi idea. The niilitaiv procurement 
officer takes the small businessman’s 
item and adsertisc-s for bids on the item, 
using the small businessman’s own 
jilans and spcciSc-.itions as tlic basis on 
wliich bids ate to be subniittcd. 

\ \ital need, according to Sl.A, is 
protection for tiie small businessman 
and his proprietary items wliicli iie has 
des'doped with his own funds, but still 
must dail with a military officer or large 
prime contractor to sell his product. 
United Front 

Saunders said that an absolute neces- 
sity fat small businessmen will be for 
them to unite in tlicir actions to protect 
tlieir proprietary interests througli SIA, 
to present a united front botli in Wash- 
ington and at tire local level. Altliough 
he said tlie Washington-lescl officials 
seem to understand the situation, tlic 
local procurement officers are not as 
clearly informed. 

Stults cited an example whcicin re- 
cently a major company displayc-d an 
item publicly which it claimed wuuld 
give it an advantage in commercial tele- 
vision. However, lie said, this item had 
been developed with military tesearcli 
and development funds, lie noted that 
the company is claiming the conimcr- 
dal tights to this item. 

Wlicn a question was raised concern- 
ing the matter of using drawings and 
specifications of ptoprictarv items, an 
instance was proposed in wliich tlic de- 
veloper was unable to meet sdieduie 
and quality in pruductiun of liis item. 
The answer to this would obviously be, 
bauiulers said, that he should be finan- 
cially revv-arded for liis proprietary in- 
terest, cither by allowing otlier subcon- 
tractors to siiblicensc or produce the 
item on a royalty basis, since tire item 
is definitely required in the national 
interest before it is placed in produc- 
tion with otlier firms. 

Concerning revision of regulations to 
protect proprietary rights, a Navv rep- 
resentative declared lie actually felt tlie 
leguiations as tlicv presently arc pro- 
mulgated are all right. lie allowed, 
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TO ENGINEERS 



Who desire to 
Conclude fall 
School plans now 

Rohr will be 
in or near 
your city soon. 


Professional opportunities in Southern California for engineers in these 
fields; Structures, Design, Welding, Bonded Structures, Liaison, Indus- 
trial. Men from Rohr will soon be conducting personal interviews in the 
following cities: 


Akron 

Baltimore 

Buffalo 


Chicago 

Cincinnati 

Dallas 


New York 
Philadelphia 
St. Louis 


Detailed resumes from qualified applicants 
will be held in confidence and given prompt 
attention in the arrangement of local 
interviews. Address J. L. Hobel, Industrial 
Relations Manager AW-l Rohr Aircraft 
Corporation, Chula Vista, California. 
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SPECIFICATION: AERONCA BRAZED HONEYCOMB STRUCTURES 
DESTINATION; MACHS! 


To meet the critical demands of Mach 3 performance, new con* 
cepts in air vehicle structures have been evolved. Stainless steel 
honeycomb sandwiches, for example, are specified as major struc* 
tural components in current weapons systems designed to operate 
in high mach environments. 

Aeronca, a pioneer in the application of stainless honeycomb to air 
weapons, has developed advanced production methods and facilities 
under a proprietary research and development program, As a result, 
Aeronca is one of the few companies actually producing these high- 
temperature structures in quantity. 

Aeronca rs proud that its capabf/rfies have been selected to support 
the North American B-70 and F-JOS Weapons Systems. 



ng corporation 


Expansion of our operations has created openings for additionai senior engineers. Write to L. C. Woife, Chief Engineer. 

no 


lioumcr. tliiit interpretation is required. 

llic Navy officer cited an example of 
an externa! fuel tank for an aircraft. In 
tins situation, the manufacturer was 
Iruilding them for the Navy at tlie 
quoted price of S2.200. When tlie item 
was going to be advertised for genera! 
bid, that same manufacturer's price 
came down to Sl.7b0 pet item, l.ow 
bid on the item was SI. 100 and this 
later reduced in production to SSOO. 

Saunders countered that the regula- 
tion is fuzzy, and open to interpreta- 
tion, which docs not equitabiv take care 
of all cases of proprietarx rights. 

Ill suiiimart’, Petroivitz explained 
there ate two n-.ivs to solve the pro- 
|5ricftirv tights probicins within exist- 
ing regniations. 

I hcsi'. he said, are by direct |)ay- 
ment bv the government to the small 
businessmen for their proprietary' rights 
or bv licensing and rovaltv agreements 
which are necessary to retain the small 
businessman's incentive to do business 
with the gosemment or am- prime con- 
tractor in the defense complex. Scctind 
solution he posed was to spell out teg- 
ulahons on proprietarv interests of 
small firms in items developed cither 
with niilitarv funds, witli company 
funds, or a combination, in which an 
attempt would he made to define al- 
most all the circumstances generally 
uhicii couid ocair. 

In the session on inilihiry cost prin- 
ciples, it was noted that under current 
regulations, it is difficult to set accurate 
prices for items. .Mso, external pres- 
sures contribute suhsbintiaUy to the 
pricing stracturc. 

In this, it was pointed out that the 
greatest pressures probably are exerted 
according to what method of doing 
business is used. i. e„ either cost-plus- 
fixed-fee, or fixed price contract. 

Under a cost-plus-fixed-fee, the con- 
tractor can make no extra profit re- 
gardless of the savings he ma\’ make, 
thus eliminating his incentb’e under 
this type of contract, possibly resulting 
in inflated costs. Under tlie other svs- 
tem, contractors hr- exerting ingenuity, 
may roll up veiv large profits. 

WHO'S WHERE 


(Continued from page 2?) 

Changes 

I'ldwatd F. Phillippi, Jr., manager. West 
Coast Division of Military I'.lectronic Opera- 
tions, .Mien B. Du Mont Laboratories, bit,, 
Los .Angeles, Calif. 

Richard V, Davis, manager of applications 
engineering. General F.Iectric's let lingiiie 
Department, F.sendale, Ohio. 

Dt. Franz Fischer, staff scientist. Aircraft 
Mquipment Division, Consolidated Diesel 
Llectiic Corp., Stamford, Conn. 

Robert O. Vaughan, manager, newly es- 
tablished Western Regional Government 
Opeiations Office. Los .Angeles, Calif., of 


Dresser Indnstrics, Inc. 

William D. Korli, general manager, Kurz 
and Root, Pacific Division, Inc., Burbank, 
Calif. -Also: C. Moreno, siipcivisor-opeia- 
tions; K. .A. Moll, material control manager. 

Charles M. Volkland, sales manager. 
Sierra lilcctronic Corp., a subsidiary of 
Philco Corp., Menlo Park, Calif. 

Don Kundhigcr, manner-sales and con- 
liacts, I lydeodyne Corp., Los .Angeles, Calif. 

Kaitar Dhanjal, senior clcclronic.s engi- 
neer, Lpsco-West, .Anaheim. Calif. 

James T. Ilarket, assistant director of mar- 
keting. Grand Central Rocket Co.. Red- 
lands, Calif. 

General Electric's Production Engine Dc- 
parhnent, Cincinnati, Ohio, iias appointed 
fohn W. Beaman, resident managing en- 
ginccr-Gcrmanv, to assist the l''edcral Re- 
public of Ccmiany in the licensed manufac- 
ture of GE's |79 turbofet engine. 

James R. Dnim. manager, and Morton 
Goldman, associate manager. Liquid Rocket 
Engines Department. Propulsion Laboia- 
lore. Space Technology Laboratories, inc., 
Los Angeles, Calif. .Also: Dr. Joseph G. 
Logan, manager. Propulsion Research De- 
pailnient, and Di. C, ]. Wang, manager. 
I’lopnlsion Systems and Development De- 
part incut. 

I'aelical W eapon Syste-ins Division of 
Aeroiintronic Systems, Jne., h'ord .Motor 
Co. subsidiars', Maywood. Calif., has ap- 
pointed the following managers: Herbert k. 
Weiss, advanced systems development; 
Louis II. Brcnnwald, svstems test and pio- 
tohpe fabrication; John F. Cooney, admin- 
istration. 

Fred Hittiiian, head of the newiv estab- 
lished l*M-I Product Dcpaitinent of the 
Nuclear Division of Tlie Martin Co., Balti- 
more, .\ld. Dr. Franklin G. Myers succeeds 
Mr. Hittman as head of the Nuclear Divi- 
sion's Reactor Systcnui Department; Joseph 
V. Lorppert succeeds Dr. Mvers as operations 
manager of the Nuclear Division, 

Garret E. Wriglit. manager of special 
computer sales, Lockheed Electronics and 
•Avionics Division, Los Angeles, Catif- 

.Ariiold R. Anchordoguy, program director- 
Thor nxapon svstem. Space Technology 
Laboralorics, Jnc.. Los Angeles, Calif. 

Herman Reich, monaget-advaneed Navy 
projects, and George W. Hart, manager of 
marketing-adininistration and personnel de- 
velopment, General Ele*ctric's Light Mili- 
tary Elleetronies Department, Utica, N. Y. 

W'outer Van de Bunt, manager of long 
raime planning^, Capital .Airlines. Inc. 

California 'T'cchnical Industries Division 
of Icxtron, Inc., Belmont, Calif., has 
appointed the following engineering super- 
visors: Terrence Taylor-altitudc and three- 
axis flight simulators; Joseph Suarez-auto- 
iiiatie circuit and component testing 
devices; Charles Kmse-miciowave instromen- 
talion, including ndome and antenna test- 
ing systems. 

Kenneth H. DcRoche, contract manager, 
and Samuel H. Cantw'el], nianagci-admin- 
istiation. Missile Development Laboratory 
of Mmiieapolis-Honeywell Regulator Co., 
AA'est Los Angeles, Calif. 

Kenneth T, Kitchin, sales mpnagcr-coin- 
mcrcial products, .AC Spaik ring Division 
of General .Motors, Milwaukee, Wisc- 

David E. Lewis, assistant inanager-applica- 
lions engineering, BJ Eiectronies, Borg- 
AVamet Corp., Santa Ana, Calif. 


missile development 
and test 

GROUND 

ELECTRONICS 

The continuing growth at Boeing 
of advanced weapon system and 
spaeeerart programs affords excep- 
tional opportunities for career 
growth and stimulating assign- 
ments in ground electronics equip- 
ment related to missile test and 
associated fields. 

Rewarding openings are availahld 
in advanced equipment develop- 
mental areas of sub-system func- 
tional test, special sequence and 
monitoring, ground instrumenta- 
tion, and calibration and certifi- 
cation. Other fields include auto 
and manual missile checkout, 
mobile launch site checkout, aux- 
iliary power, launch sequence- 
monitor, and interconnecting 
cabling and cable junctions. 

At Boeing, you'll be backed by the 
industry’s most extensive, varied 
and complete research facilities. 
If your engineering or scientific 
background qualifies you in any 
of tiic above categories, and you re 
interested in a working environ- 
ment that provides all the scope 
and challenge you need, drop a 
line now to: 


Mr. Stanley M. Link 
P. 0. Bax 3822-Ai'l 
Boeing Airplane Company 
Seattle 24, Waihingtoit 
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BASIC TEST FOR MEDIA SELECTION: 



Ask anyone, 
anyone 
you’re trying 
to sell in the 
aviation market, 
what publication 
he reads and 
respects most. 


A powerfuf editorial force is a powerful selling force, 


Aviation Week 

fnt/wding Sfiotc Te€hnology 


Aviation's largest engineering-management audience. 
ABC PAID CIRCULATION 71,950 # ® 




VXXXXVXXV\VXV»^VXXVXXXV\XV\\XV\^X^^»\X^^XX\XVXVX^^XXXX\XXXVXXXXXXXNXVXXXVXX\VX^.VVX\V^1 ,^ 


EMPLOYMENT OPPORTUNITIES 
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AIR TRAFFIC CONTROL -AIR DEFENSE INTEGRATION; 


project CH%!RM 

One 'Example oj the pioneering Concepts Tlttracting Engineers &' Scientists to 

MITRE 

■j.B ■j.B.wmag.iJi 


Established only a year ago under the sponsorship 
of the Massachusetts Institute of Technology, 
MITRE, in its role as technical advisor to the 
USAF’s Air Defense Systeni Integration Division 
(ADSID), is pursuing an active, experimental 
program directed at coordinating and integrating 
the nation's evolving air traffic system with pres* 
ent and future air defense systems. 

As an integral part of this long-term program 
MITRE has designed and implemented an experi- 
mental system called CHARM (CAA High Alti- 
tude Remote Monitor). Utilizing the Whirlwind 
computer with its associated display and input- 
output system and. parts of the MlTRE-operated 
radar network (covering most of New England) 
the system is being operated with the cooperation 


of the Boston Air Route Traffic Control Center and 
is being used to evaluate; 

■ Joint use of data sources, computers and 
communication links 

■ Data transfer methods between the two 
systems 

■ Increased capabilities for both systems 
through utilization of advanced computer 
technology 

The test vehicle CHARM is to be replaced by 
a more sophisticated system using .advanced tech- 
nology with improved computers and data process- 
ing equipment. 

For engineers .and scientists with an interest in 
air iralfic control and Its related problems there 
arc important positions in; 


System Design * System Engineering 
Communications Planning ■ System Test h Evaluation 
Real-Time Computer Programming 


Conveniently located in suburban Boston, MITRE's modern re- 
search facilities include fully equipped electronics laboratories and 
two large-scale, high-speed digital computers — the IBM 704 and 
on experimema! SACE AN/FSQ-7. These machines will soon be 
augmented by an IBM 7090 and a solid slate SACE computer. 


To arrange a confidential interview, 

please send resume to Dana N. Burdette, Professional Personnel Director 

THE MITRE CORPORATION 

244 Wood Street - LEXl^cTO.•4 73, Massachusetts 








J- 


114 


AVIATION WEEK, 


8, 1959 



CONVAIR-POMONA 

Home of the successful Terrier and Tartar Missiles 
in SOUTHERN CALIFORNIA 


peraono/ foferv/ew con ba made. Write to 
Mr. B. L. Dixon, Engineering Poraoanei Admim 
Dept. 12-A 

Relocation expeoiei paid to qaalliied appliea, 

CONVAIR/POMONA 

a Division of 

GENERAL DYNAMICS 
CORPORATION 

POMONA, CALIFORNIA 



EMPLOYMENT OPPORTUNITIES 



FOR A SCIENTIFIC CLIMATE... 


There's a devotion to creative think- new weapons systems, you will enjoy 
ing that you sense the minute you the scientific climate at Bendix 
walk through the front door of the Systems Division. 

Bendix Systems Di\ ision. If you are interested in doing ad- 

Located in Ann Arlmr, Michigan vanced study, you will find the 


• ELECTRONICS 
> MATHEMATICS 

• PHYSICS 

» CHEMISTRY 
» MATERIALS 

• FLIGHT nST ENGINEERING 

• DESIGN ENGINEERING 

• PRODUCT ENGINEERING 

• AERODYNAMICS 

• APPLIED MECHANICS 


AclUeoeme*ti Ut Act*a*t 

at AVCO . . . ^ 

SCIENTISTS 

AND 

ENGINEERS 

Achievement is habif at Avee! 

A leader in “"o field of 
atmospheric n^-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technology. 

Supervisory, Senior ood Junior poiiiionj 
ore ovoiloble in these areas: 




Bendix Systems Division 


Dr. R. W. Johnston 
Scientific and Technicc 
Dept. AW6 


KCO 


201 Lowell St., Wlfinlngton, Mass. 


AVIATION WEEK, 


8, 1959 


OPPORTUNITIES 


ENGINEERS 

AND 

SCIENTISTS 

' ELECTRONIC ENGINEERS 

with the izzr 
^ automated voice 
of command.... 

A 
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ar.ffsg:at.rj;rt.'s,tg 

AERONUTRONIC 

GENERAL^ ELECTRIC 






EMPLOYMENT OPPORTUNITIES 




ENGINEERS 


Where 
TO Buy 



EMPLOYMENT OPPORTUNITIES 
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Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
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LETTERS 


Perfect Agreement 

Sfsn;SCS7.".™"S 

^“ES;5“S 

W^.ii’s cJitori.il policy. 

\Vc don't- As a matter of fact, mc 

Er2||lyjg:'| 

mmsM 








Fire Prevention 



So\iel Trainer 



MOMENT 
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FUEL MAhiAGEMJ^NT 
...FROM SMI f 




The requiremenls^f accurately tanKing missiles with 
■♦^■propellants is but one of the areas of fuel management JHm 
in.which^eryomechanisms, inc. has demonstrated j 
V CBpabiiit^. Propellant utilization and thrust control 
ate other areas in which SMI has developed highly 
accurate and precise measuring and control systems. 
i SMI's LOX Tanking Computer, which has been in production 
:> for the past year, accurately measures, controls and indicates 
the level of liquid oxygen in missile tanks. Loading is 
accomplished rapidly and accurately due to a unique 
control system. The first mode permits 
extremely high pumping rates until about 
98% capacity is reached. The second mode 
. then takes over and controls a precise propor- 
. tioning valve which adds the necessary LOX to fill 

; ■ . the tank within 0.1% accuracy. The second mode also pro- 
vides continuous topping, thus compensating for LOX evap- 
oration losses during standby. 

'♦‘■ ' SMI has currently in development, mo.re advanced fuel 
management systems to meet the increasingly complex re- 
quirements of the next generation of missiles and spacecraft. 
SMI would welcome the opportunity to discuss and tC 
prppose solutions to your fuel management problems. 
WVit^for descriptive literature. 

Positions are available for qualified engineers and 
scientists in the areas of: 

Systems Synthesis and Analysis— Project Management 
— Qualification and Environmental Test Engineering— 

High. Vacuum Deposition Techniques, ' 


LOS ANGELES OPERATIONS: 12500 Aviatwn Blvd., Hawthorne, Cali] 
MECHAfttOL DIVISION: Wesf bury, L. I.^New York 
RESEARCH AND DEVELOPMENT CEN-^ER: Goleta, California 


ims (C(^da) Limited, Toronto 15, Ontano 


The producta o( SMI arc available in Canada and throiighout the world through Scrvoinechani 


